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PUBLIC WORKS DEPARTMENT. : 





ADMINISTRATIVE REPORT FOR THE YEAR 1904, 





The present Report contains a, more or less, summary Account of 
Public Works Administration for the year 1901. To tt, I have attached, 
as Appendices, the Ieports qildressed to me by the heads of the different 
Services depending upon the Ministry of Pubhe Works. Each of these 
Reports is full of detailed information regarding the many different 
subjects discussed, 

The following is a list of the Reports appended to my own -— 


[.—The Irrigation Branch, 


(a) Report by Mr. K. Verschoyle, Inspector General of Irrigation, 
Upper Leypt. 

(b) Report by Major Brown, C.M.G., Inspector General of Irri- 
gation, Lower Egypt. 

(ce) Report by Mr. A. L. Webb, Director General of the Nile 
Reservoir Works. “i 


U.—Works other than Irrigation, 


(d) Report by Mr. A. H. Perry, Director General of Towns and 
Buildings. | 

(e) Report by Captain H. G. Lyons, Director General of the 
Survey Department. | 

(7) Report by Mohamed Bey Anis, Chief of the Technical 
Service. 

(y) Report by Monsieur G. Maspéro, Director General of the 
Antiquities Department, ne ~ 

(k) Report by Mr. A.J. Cotterill, Engineer in Chief of the Railway 
Administration, and Acting Inspector to the Ministry of 
Public Works, for the Agricultural Railways. 


EXPENDITURE. 


The following tables show the total sums expended, under the Pablic 
Works Budget, in. 1901 :— 


TABLE I. 


Onoisary Booger. 
x E. Mill. 
Central Office charges.:. 4.0 uc sie Ake ae ws ua) ABGT2 O05] 
lrrigation-Brancii...: wie axe: cee cee cere es ae a «=| OBIE 6785 
Towns-and Buildings ...0 12. 0 coe ane nee eee eee eee)| B8RBSG BS 
Survey Department sat See TS Sepia Goa a Pee 2LT14. BT? 
Technical Service... 


| si rn eee Ge eee «= BES (809 
Antiquities Serviet 2... 22, pee ane eee wen nee ane 1235 355 





Totul... ... 2 B59452 997 


The total is less, by EEALS900,479 mill. than that of the year 1900, 
This large reduction is due to the fet, that the expenditure upon 
Agricultural Roads, in 1901, was comparatively small, whereas in 1900 
it reached the fierire of #E.39564,094, This charee 8 inelucded Wl the 
item “Trrigation Branch,” in the above table. | 

In June, 1901, the Government Zoological Gardens were transferred 
from the Ministry of Finance to the Ministry of Public Works. The 
expenditure for the year, was not, however, entered in the Budget of 
the latter Ministry, and does not therefore appear in last yeur’s accounts. 


EXTRAORDINARY Benger, on New Works EXECUTED UNDER Specran (Reprrs. 


— cE, Mill, 
New Weirs at Burrage (money granted hy the Caisse)... 8321 810 


Aifta Burrage (money granted by the Cnisse) =... ... 121050 hte 
Driinage Works (money granted hy the Caisse)... ... LSQ0L1 785 
[rrigation Improvements (money granted hy the Caisse) 319748 On 
Public Buildings (money eranted hy the Caisse) ... wae R35340 990 
Public Buildings (money foul lw other Departments ), | 14311 10) 





Total... ... £E4782 716 

This is more than the expenditure in 1900, under the sume lend, 
by £E.271275,754 mill, | 

In addition to the expenditure shown in Table Ll, certain further 
stims Were spent upon miscellaneous works, not included in the above 
table, The credits for these works were derived from various sources. 

I have, as in last year's Report, grouped these items of expenditure 
into a separate Table, which I have called “Various [xtra Credits." 


— 
TABLE ITT. 
Vaniove Extra Crenrts. 

RE. Mill. 
Special Low Nile ane granted by Caisse de la Dette) M622 a5 

Dredging Mahmudyieh Cunal (money granted by Cnisee 
Lhe lu Dette) ee hdl | aan ea eae one iso 7 ome Lilf ais 

Rosetta and Damietta Sudils (money granted ly Unisse 
CP EN rr eer ee E- 13933 33% 


Beyptological Museum Catalogue. (money granted hy 

Caisse de:ia Dette) icc sav van Soo eee: anes. ese 
Restoration Karnak Temples (inoney granted by Caisse 
< lela Dette). ... pedl eee ae. cael ese | bees ewe see J156. Of4 
Survey (Hevenue) (money, supplied by Finance Ministry) 20173 OW) 
Cutting Sudd in White Nile (inoney supplied by Finance 

MimisttW). aves cee nee! cee dee ede nee! ade ae 
Maintenance Barrage Gardens (money supplied hy Fi- 


L860 4 


2311 434 


oo mamer Ministry)... 0 ces ces eee nen eee nue eee Tha! 430 
Caite Citv (money supplied by Finance Mimstry)  .... Hoh 017 
Provincial Towns (money 511 yelicdd by Finance Ministry) my 4)2 
Roads (Cairo) (money supphed by Finance Ministry)... Gaol 216 


Ezbekich Gardens (Cairo) (money supplied by Finance , 
Ministry) rom che aed ome ie Cn ‘Pes i stably 14 5s 


Total........£EL61858 479, 
The expentiturein this table’ is: less than that for the previous year, 
by £1:9228,287 mill. 
The following table’ gives the summary of the year's expenditure: — 





TABLE IY. 
Torin Expesmercne mw 1001. | 
| ek, Mill. 
Ordinary Budyot:... 22. cee ere eee ee nee ee aes 959452 927 


Extraordinary Buidet 9.0.0 cee cee nee tee nee nes MTS TL 
Vaurions extn credits Pa fae aa fhe aaa 2a wae =n G1 SS 470 


Totul oc a0. €E191004 [22 


This expenditure exceeds that of the previous year, by £E.246057 088 
mill, | 

The above does not include the payments made to Sir John Aird & Co. 
for the Nile Reservoir Works. 

The total value of work executed, in this connection, m 1901, was 
£859447, or £E837960,825 mill. 

Adding this to the figures given in Table TV, the expenditure 
controlled by the Ministry of Public Works, in 1901, attains a total 
of £E.2757054,947 mill. 

In discussing the progress made by the several Services in 1901 
| have, as has always horn my custom, separated my Kepart nto two 
portions, viz., “ Irrigation Works ~ and “ Works other than Irrigation,” 





h 
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Part I—THE IRRIGATION SERVICE IN 1901. 





THE NILE SUPPLY. 
c 

The year 1901 followed closely upon the lines of 1900, inasmuch 
as the supply in the Nile, both in summer and in flood, was consider- 
ably below the average. As the river levels, up to the time of writing, 
appear to indicate that the summer supply of 1902, will be an equally 
poor one, it would seem as if Egypt were, at present, passing through 
a cycle of dry years. 

The utmost that can be said with regard to last year’s supply is 
that is was better than that of the year previous, Nevertheless, it was 
much below the average, As the Aswan river-manuve is still the main 
revister of reference to Egyptians, all description of the Nile levels of 
1901, has been referred to jt, 

On the lst January, 1901, the Aswan fauoe recorded a level of 
('o7 metres lower than the mean of @0 years, but at the same time, 
108 inetres above that of the same date, in 1900, 

The fact is worth recording, that whereas, in 1900 
was mitch agitated by the low state of the river, 
lation in cotton was indulged in; in 01, on the contrary, no alarm 
was manifested, and speculation was confined to the legitimate opera- 
tions of the cotton market. {t may fairly be claimed by the Irrigation 
Service that the absenee of all panic, in LOL, was due to the knowledge 
that, in spite of the abnormal water-levels of 100, it had sticcessfully 
saved a very large crop of cotton in that year, 

During the early months of 190) 1, the fall in the 
that, at one time, there were fool grounds for 
would be as bad as that of 1900 and 
these apprehensions were not realised. Although last year's Nile mast 
take a place in the category of * very poor” ones, and although special 
measures Were necessitated for the preservation of the Sumner crops, 
the difficulties of water distribution were in NO Way as great us was 
the case in 1900, 


Allusion. has been alr aly made to the January Water-levels at 
Aswan. In the montl 


1 of May, a considerable Improvement took 
place, and on the Ist of June, this gauge registered a height, only 
U'14 metres below the normal levels for that season of the year. This 


» public opinion 
and clisastrous specu- 


river was so rapid 

fearing that the supply 

perhaps even worse, Happily, 
a 


Sl FY as 


improvement was not, however, maintained, and on the Ist of July, 
the Aswan level was, again, below the average, to the extent of 
('75 metres: This difference still further increased with the flood, 
and on the Ist of August, the level was 1°28 metres below the mean 
for that period of the year, Throughout the flood, the Aswan water- 
levels were below the average ; on the 20th of August, the difference 
being 0°10 metres, and on the 30th of the same month, (47 metres. 

Between this last date and the 6th of September, a timely rise, of 
(47 metres, was recorded, and, most opportunely, the fall of the river, 
from that date to the 20th of September, was a very wentle one, From 
this last date, on the contrary, if was very rapid indeed, and on the 
81st of December, 1901, the Aswan gauge stood at RL. 86°88, or 
(79 metres below the normal level. With the exception of the bad 
years of IS88 and 1899, this level is the lowest yet recorded, for the 
date in question. 

To sum up: the summer water-levels of 1901, averaged 0°70 metres 
helow the normal, except for the period between the middle of May 
and the middle of June. The flood began to rise early, and, at first, 
promised well, but the promise was never fulfilled, and the rise was at 
no time a strong one, What caved the situation, was the second rise 
which took place in the first days of September, aud the subsequent 
gentle fall, up to the end of the third week of that month. This 
much assisted the irrigation of the Basins of Upper and Middle Egypt. 
The cause of the Hood of 1900, being such a bad one, was, that the 
maximum level was attained very early, viz., on the 19th of August. 
This date was only a few days after that upon which the basin canals 
had been opened, to admit of the entry of the flood water. As this 
nmiaximum was followed by a continuous and rapid fall, the operation 
of filling the different basin cbains, and bringing them to full supply 
level, was an extremely difficult one. In 1901, as lins been shown, 
there was a rise in September, and a very slow fall in the levels for 
some three weeks later. 

Mr. Versehoyle, in his attached Report, gives a lone and detailed 
description of the measures taken for securing the irrigation of the 
different svstems of basins, and for discharging the water back into 
the river. This Report is full of interesting information, based por 
the experience of last year, and will be of areat value to those charged, 
in the future, with similar opertions. I will only mention here, that 
the filling of the basins commenced, generally, between the Sth and 
isth of August. “Tammain Itai,” or full irrigation, was generally 
reached in Upper and Middle Egypt by the 25th of September, although 


in Beni-Suef, some basins were nx late as the érd of November, The 
“Surf,” or discharge of the basins, commenced generally on the lst of 
October. In the southern basins it was completed by the first week 
of November, and in those furthest north, by the 19th of that month, 

With regard to the early summer irrigation, ie, prior to the flood: 
as regards Middle Egypt, there were no special difficulties to record. 
The rise during May and June, and the early commencement of the 
flood, helped the perennially-irrigated lands through the period of 
stress, The obstruction caused by the Asyut Weir, also rendered 
considerable assistance to the supply of the [brahimieh Canal, and 
although every endeavour was made to secure a fair distribution of 
Water between Middle and Lower Egypt, there is, [ think, little doubt 
that the former area profited, to a certain extent, at the expense of the 
latter, 

Rotations were enforced between the months of March and August ; 
the earliest commencing on the 13th of March, and the latest, being 
continued (in Beni Suef) to the 26th of August, 

These rotations were of three classes, increasing in severity, as the 
river fell. 

The periods varied from one watering, in sixteen days, to one, in 
twenty-six days, 

The usual rotations, upon Thachines for raising water, were imposed 
between the 10th of April and 10th of J uly, 

Briefly stated, it may be said that the Irrigation season of 1901, in 
Upper and Middle Eevpt, was characterized by a fairly easy summer 
(considering the low state of the river), but by a very difficult flood. 

Turning to Lower Eevpt, we find that the contrary was the case, 


=. 
The summer supply was poor, and the difficulties of Water distribution 
although « poor one) there was no 


considerable, During the flood ( 
special difficulty in ranging for the irrigation of the lands, 

The Barrase once more proved its va 
connection with it. Itis not too much to say, that these combined 
structures saved the Lower Egypt cotton crop. In the month of 
February, ly regulating on the Barrage, favourable levels were pro- 


duced, At that period, a sudden demand invariably arises for the 
inrigation of the winter crops, after 


the annual closure of the eanals 
for clearance, Very shortly after this, the watering of land for the 
cotton sowings, commences, and it is indispensable to be able to provide 
a plentiful water-supply at this season of the year, 

In the month of July, when 
their highest, the ’ 


lue, as did the new weirs in 


the pressure and strain were at 
upstream water-level at the Barrage, was raised to 


=i 


R.L. 15/50, or 14 metres higher than would have been possible, prior 
to the construction of the weirs and the raising of the Barrage mites. 

In 1901, this level was reached on the 21st of July, whereas in 
former years, it was never attained before the middle of August, or 
even later. 

On the Barrage, as formerly constructed, it was unsafe to muise the 
upstream level (above a certain height) until sufficient water had passed 
down each branch and thus raised the level downstream so that the 
head on the structure did not exceed 4°0 metres. Even this was risky. 
Consequently, the first rise of the flood was practically wasted for 
irrigation purposes, except for giving a supply to the pumps situater| 
on the two branches of the river. Now, until] the upstream level 
of 15°50 1s reached, no water is allowed to pass down either branch of 
the river below the Barrage, and every drop brought down ly the 
first rise is passed into the canals taking off above it. Further, the 
level of 14°50, once reached, is maintained. The advantages to the 
canal discharges and to the irrigation of Lower Egypt are obvious, 

The maximum head on the Barrage and weirs, was attained on 
the 21st of July. 

In the Rosetta Branch, the total head was "75 metres, and in the 
Damietta Branch, 5°45 metres. 

This head was divided as follows :— 












Bia SOE. Head on Torrage. Hewl on Welt. Total lend, 
Lettres, Metres, Metis, 





Rosetin. ice ace sees aes beat arid 
Damiettu .. ... 0s. a2 Lae Ea 


It will thus be seen, that, although the water-level, upstream af the 
Barrage, was 1+5 metres higher than would have been possible, before 
the construction of the Weirs, yet the maximum head, thrown upon 
either portion of the structure, was not more than 4°02 metres. This 
last was only maintained for two or three days. 

It may safely he asserted that, no work, undertaken of late years, has 
proved of more value to the irrigation of Lower Egypt than the 
construction of these subsidiary weirs. They have immensely increased 
the utility of the Barrage itself. 

In consequence of the low river, similar precaypionary measures were 
introduced, in the interest of the summer crops, as Was the case in 1900, 

The earthen dams, in the northern reaches of the Damietta and 


=| 


Rosetta Branches, were again constructed, in order to prevent the 
ingress of the sea-water. 

The Khedivial Decree, prohibiting the irrigation of land for maize 
sowings, until such date as permitted by the Ministry of Public Works, 
was again issued, Severe Rotations were imposed upon the canals, 
although not quite as severe, in respect to length of closure, as was 
the case in 1900. The sowing of rice, except in certain selected 
localities, was practically prohibited, inasmuch as the rotation program- 
mes were so framed, as to secure the cotton crop before every thing, 
ind at the expense of the rice crop. 

The pumps at Atfeh, on the Rosetta Branch, were worked, for some 
time, so as to increase the supply in the Mahmudiyeh Canal, 

A special credit, for the Low Nile, was asked for, and eranted by the 
Caisse de la Dette. 

These measures may be briefly described. 


The Damietia and Rosetta * Suds.” 


The Datnietta Branch “Sudd” was completely closed, by the 11th of 
Apml. On its completion, the river, at Damietta, rose half a metre 
above sea-level, | 

This “Sudd” cost £EATAG. 

Major Brown, in his attached Report, states that the site, hitherto 
used for this “Sudd,” is nota good one. The river bed, upstream, 
is full of deep holes, which, before the “Sudd” is made, are full of 
salt water, It is impossible to wet rid of, even by the expedient 
of sending a flush down the river, before the “Sudd™ is closed. 
When, in the later summer months, the pond upstream of the “Sudd” 
has been drained by the pumps, the level falls, and the whole reach 
becomes impregnated by the reservoirs of salt water contained in. the 
above-mentioned holes, 

He, consequently, proposes to change the site and place the dam 
considerably Further upstream,* 

The Rosetta Branch “Sudd." at Mehallet Kl-Amir, cost 2ES1S7. 
lt ws commenced on the LOth of January ani closed by the end of 
March. This dam Wits, in 1901, raised higher than usual, so that it 
held up 24 metres of water. This innovation, which was due to 
Mr. Dupuis, the Inspector of Irrigation, produced excellent results. 
The upstream water-levels of the river were raised sufficiently to 


* This bits heen done in 1 


12, The Damietin*Sudd™ toa t , ried weor tue Ferns 
nnd hin been cle, biige la saa eMpA lichen thse add ih aint 


enh and strong enongh, to pesiet wo head of wader, 


permit of water flowing, by gravitation, into the northern supply 
canals. The country on both sides of the Nile, in the neighbourhood 
of Rosetta, received a better supply of water than had ever before been 
the case during the summer months. 

A similar measure was not possible upon the Damietta Branch, 
owing to the position of the dam, The villages lying to the extreme 
north, notably Ezbet El-Burg and Ras El-Bar, suffered, for a time, 
severe straits for want of drinking water, more particularly as the 
springs in the river bed failed, as usual, towards the end of the 
Seas00. 

Special endeavours were made to force water down the supply 
canals to this revion, but serio Lem poriry meonvenience Was 
undoubtedly felt by the inhabitants, The town of Damietta was 
hetter off, as it is supplied with a large reservoir, or cistern, for drink- 
ing water, but it too, felt the pressure to a certain extent, The 
Irrigation Service is making special arrangements for 1902, which it 
is hoped will result in giving these towns a better water-supply. A 
Reservoir for drinking water is under construction at Ezbet El-Burg. 


Canal Rotations. 


The programme was, as in 1900, 4 three-fold one, each new change 
being more severe than the last. ‘The maximum period of closure 
was, however, less than that fixed for the vear before. In 1900, the 
severest progrannne allowed for one watering 1 twenty-eight days, 
while in 1901, the maximum was twenty-one days. 

Tt was originally intended to wpply the Rotations from the 7th of 
April, but the river levels turning out more favourable than had been 
anticipated, they were not applied until the 17th of May. 

In 1901, they commenced on the 14th of April. The last TLotations 
were removed on the 17th of August. Major Brown, in his Report, 
discusses the whole principle of canal rotations, and their application to 
water distribution, at Sonne length. His remarks are most interesting, 
and are based upon a close knowledge of the subject. Want of space 
prevents me from doimg more than maki allusion to them here. 


Rice Cultivation. 


Major Brown also discusses the burning question of giving water 
to the rice lands,and considers that “the washing of the land, in a bal 
“year, isan utterly unjustifiable luxury, w her carried oat at the expense 


=. 

“of the cotton crop.” He again urges the substitution of “Sabaini” for 
“Sultani” rice. He quotes the opinions of two of his Inspectors, to 
the effect that, even when water has been allowed for rice, the people 
have taken but little advantage of the permission, preferring to 
cultivate cotton. This may be so, but nothing can alter the fact 
that there are large areas of land in the north of the Delta, which, 
at present, are unfit for any cultivation but thatof rice. The continual 
washing of these lands in summer, by clear water, removes the salt from 
the soil, Such lands could not stand cotton continuously, for a 
period of years, and nnless rice is grown on them, they will, inevitably, 
become salted and must, eventually, be thrown out of cultivation. 

In spite of the higher value of cotton, as a crop, over rice, these 
poor lands have an equal right to water with those situated in more 
favoured tracts. In years of exceptionally poor supply, like those 
of 1900 and 1901, it will probably be impossible to give them water, 
but, in any ordinary vears, the landowners ought, in my opinion, to 
he allowed to cultivate rice, notwithstanding that their doing so may 
render water-distribution difficult, and may even possibly cause a 
slight diminution in the yield of cotton. Further, | consider that the 
people concerned should, themselves, be given the choice of deciding 
whether they will cultivate “Sultani” or “Sabaini” rice in their lands. 
It is to be hoped that the completion of the Assuan Reservoir may, 
in the future, obviate the necessity of prohibiting rice planting, 
renerall y. 


The “Sharali" Deeree. 


The prohibition against planting Maize, was removed upon the 12th 
of July. Unfortunately, the river, at that moment, did not rise as 
quickly as was expected and diffieulties ensued, This date, under 
actual conditions, was a week too early. It might have been jrostponen | 
until the 20th of July, without any risk to the Maize crop, which wits 
an excellent one. 


The Afteh Pu nape, 


These worked intermittently wutil the 17th of Aurust. The level, 
nt the tail of the Mahmudiveh Canal, was kept SO per cent higher than 
the normal gauge for the summer season, Consequently, the water- 
supply of Alexandria was more satisfactory than usual, 
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Special Low Nile Credit. 


A grant of £EALS000 was made by the Caisse de la Dette, to meet 
the special measures required by the low Nile. Of this, # sum af 
(E.9822,332, only, was expended. 


Barrage Levels. 


The minimum water-level recorded upstream of the Barrage in 
1901, was 13°58 metres, on the 26th of June. The levels then rose 
vradually, until the 22nd of July, when, as has been stated, Lo") was 
reached and maintained. 

The opening of the Barrage took place gradually, after the lust 
date, and by the 19th of August, ull the mutes were fully open. The 
Barrage, as has been the case for some years, Wis regulated upon 
during a portion of the flood. Major Brown describes the measures 
in detail, and [ would refer any one desiring further information on 
this subject, to his report. 


Flood Levels at Rodah. 


Although the food was poor, Lower Egypt did not suffer much 
inconvenience thereby and had net much to complain of as “compared 
with other similar years. The maximum height reached at Todah 
(Cairo) was 21 pies 8 kirats, on the 25th of September. No artificia! 
“wave” was produced last year by means of the basins, but, except for 
1200 feddans unflooded in East Giza, and an inconsiderable area of 
island, south of the Barrage, all the high lands received water. The 
“wave” in question cannot be produced in bad years, except ly 


“Sharaki.” 


left untlooded in L901, on account af the low levels 
attained by the flood, amounted to 000 feddans. In addition to this. 
an area of 3500 feddans was unirrigated during the flood, but produced 
a winter-crop later. The corresponding areas for the year previous, 
were 14561, and. 4477 feddans, respectively. By far the greater 
portion of the above area, Was situated in Upper and Middle Bey pt, 
most of it being on islands and foreshores, impossible ta. protect. 


The total area 


vay Vien 


Mr, Versehoyle gives n long list of works, necessary to improve the 
Hood irrigution of Upper Egypt, These works are 72 in nimber, birt 
are most of them small. They will gradually be carried out from the 
funds available, in the future, from the Regular Budget, 

In Giza Province, XLE.267, was spent in irrigating 2022 feddans of 
tinflooded lane, 

In Behera, £E.1093, was ex pended, for the same PE POSe, Upon an 
urea of 4000 feddans, 


CROPS IN 1901. 
The Catton Crop. 


In spite of the low summer supply, the cotton crop of L901, was an 
exceptionally large one and promises to equal the record crop of 1897, 
Which amounted to 6,513,444 kantars.* 

The latest official returns, of last year's crop, give a total of GAGB S25 
kantars, and as there is still a certain quantity of cotton vet to be 
brought in to Alexandria from the Provinces, it seers probable that 
the total figures for the year will reach 64 million kantars. At one 
time, the crop promised to [ye exceptionally large, 


but, as was the 
case in IN00, foes and cold weather prevailed 


during the month of 


September, and lessened the yield very considerably, 
The following is the 


comparison with the crops of previous years ;— 











Vall. Anon yh of Crop in kontars, Ayers beiee rendluat per kuetar 
EY. 
188s 2,609, 1038 27295 
1880 200,000) 268-0 
IS) 4,000) 000) 227 °0 
184] 4,500,000 175.0 
1s2 1,200 0NM) 187+ 
LAG 200 00M) 17&*4 
1st 4.550) 000) 12*5 
Ls05 S205 01) ae oa 
18th; O783,552 1015 
1897 bO1RAM 162°9 
Tsths See a Ly 1R3°9 
18ug 0,452,776 25R+9 
1900 5435480 267°7 
(90000, 00) 217°8 






“A kontar of ginned Cotton = HHO fhe, 
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The average price, per kantar, ruled considerably lower than. either 
in 1899, or 1900, In September and October, it averaged] 209-37 P.E., 
falling, in November, to 197*5 P.E. the kantar. Tt then rose and 
continued at over 210 P.E., up to the end of February, when a sharp 
rise occurred, which in May, reached the high figure of 2581 PLE 
per kantar. This rise was not of material benefit to the smal] agricul- 
turist, who is, as a rule, forced to sell his cotton early in the season, 

Major Brown works out the mean vield of cotton, per feddan, ta 
be 5} kantars. He obtains this from figures supplied by the Ministry 
of Finance, which represent the total area under cotton, to be 1,245,583 
feddans. This average rate of yield appears to be excessive. Few, 
even of the best, estates produce an average yield of more than 
6 kantars per feddan, and in large areas of mingled rich anil poor 
land, it is doubtful if an average of more than 3 kantars, the feddan, 
is produced. In my opinion, the average y ield, all over Egypt, can 
scarcely exceed 4, or 4) kanturs, per feddan. If I am right, then 
the area planted with cotton must be far greater than that officially 
wiven, anil this, I feel eouvineed, must be the case. 


The Sugar-Cane Crop. 


The area planted with cane was the largest on record. 

Two factories did not work in 1901, viz., that of the Egyptian Sur 
and Land Co., and that of Beni Korrah, 

The former sent all the cane, raised on its pumping station, to the 
Société Générale des Sucreries de la Haute Egypte.” 

The following statement gives the quantity of cane crushed and the 
out-turn of sugar, class No. 1, in the principal factories, for the last 
six years :— 
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The area planted with sugar cane, on the Thrahimiyeh Canal, was 
48093 feddans, and by pumps direct from the river (south of Assiout) 
was 14522 feddans, 

The former area was larger than that of the vear previous, but less 
than that of the years 1898 and 1899. The area, south of Assiout, 
was less than that of 1900, 

As Mr. Verschoyle points 1°, a big cotton crop, means a proportion- 
ately smaller sugar crop. 


“ Keli,” or Summer Dhurra. 


The area under this crop in still increasing. 
Thus in 1899 it was 87766 feddans. 
. 1900 ., 96547 
and in TOOT “ STOOS 
Last year's crop was a very good one, and “Kedi” is one of the 
most profitable crops to raise, as the price obtained ts always a high 
one, 


Bi 


The Maize Crop. 
This was excellent throughout Leypt. 


The Mice Urop. 


Owing to the scarcity of water, this crop, as In 1900, was a very 


small one, 


The Winter Crops. 


These were again good, and the prices ruled high, | 

Mr. Verschoyle, in his Report, gives an interesting table of the areas 
under different crops in Upper Egypt, an example which might be 
udvantageously followed for Lower Egypt. 


Dery or WATER. 


Both the Inspectors General of Irrigation diseuss this important 
subject, in some detail, The “duty” for Upper and Lower Kerypt 
Works out as follows :— 
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Urern Eovrr. 
re 
DUTY OF MAX TSCA Eg 


PROVINCES. Mobile etree of waler, per 
fellas irrigated, 





Asvyut, Minia, Beni-Suefand Fayum taken (together) . Yi ds 
ye: mega oate Heder! fo “ 
Minia and BenisSuef Giogether) ...0 ...0 ce. eee te 2h 
Bani-Suel (alone) 2.0 sea we Eee 23*() 
Fayum (alone) cc iss cea: nee cope: cee: inne ret any 24°) 
Minin (rilone) a & ie Foe =o LS | Ba-E 2-f- = a-8-8 | | ha 


Mr. Verschoyle also gives the figures for the “Duty,” calculated upon 
the minimum discharge, but, as he states that le attaches no value to 
them, [ do not repeat them here. 


Lowrrn Ecypr. 


In these figures, rice has been deducted and, as usunl, caleulated at 
40) metres cube per feddan, These duties” are then,for sunvmer crops 
other than rice, as follows :— 





Dory oN MEAN DISCHAKOH 











hay irxcies ma 
ERavrnces, Cubic metres of water per 
felidan: irrigated, 
astern Provinces.—Kalinbia, Sharkia and Dakuahtlia. a7*7N 
Central + Menntivelh and Ghorbieh 0... 25°00) 
Western " Teere .,.  cxne,, cone azn nee tes 26°30 


Theabove figures have been worked out from the discharwes measured 
at the Barrage, and the “Seti” urea, as given by the Finance Ministry. 
The“ duty” for the “Seti” crops of the whole of Lower Reypt, excl uding 
rice, equals 26°82 metres cube per feddan irrigated, | 

Comparing these “duties” with those recorded for 1900, it will be 
seen that this year's figures, for Upper Egypt, correspond very closely 
with those of the preceding year. ; [ 

In Lower Egypt, on the contrary. there is a remarkable difference, 
the “duty,” throughout, being considerably lower than was the case in 
i, «=Now the vear 1TO00, was one of exceptionally low supply. 
Consequently, extremely severe rotations were imposed, and special 
precautions were taken to prevent any waste of water, It is natural to 
suppose that, under such exceptional circumstances, the “duty” of the 
water would be higher than would ordinarily be the case, 
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Even this explanation scarcely accounts for the difference however, 
but Major Brown points out how very ditheult it is to caleulate the 
actual “duty” of the water, wherever rice-irrigation. has to be con- 
sidered, 

Theoretically, we allow 40 metres cube per feddan, for this erop, 
but the people really take as much as they can get, and the amount is 
probably much more than the shove, 

In the year 1900, rice was prohibited altogether, and the element of 
uneertainty was consequently absent. In 1901, the cultivation of rice 
was permitted, although on a limited scale. 

Taking every thing into consideration, the “duties,” for the past 
two years, appear to have been very carefully calculated, and the hgures 
are certainly more accurate than any of those previously given. Major 
Brown's remarks upon this subject are of much interest, His Report 
deals with this question in considerable detail. 


River Ganges in the Soudan. 


Advantage was taken of my visit to the upper reaches of the White 
Nile, in the spring of 1901, to erect a proper set of Nile pauges, for 
recording the rise and fall of this river. 

Iron wauges, registering metres and centimetres, were erected at 
Gondokoro. Taufikia and El Duem, The registers of these gauges 
will, in time, afford valuable information reminding the regimen of this 
very important source of the Nile. 


Lake Victoria Nyanza Gauges, 


As Lord Cromer, in his Report upon the Administration of Egypt 
in 1901,* has quoted my remarks upon the above, in full, [ will merely 
recopy these observations here, with a few additional remarks. 

The months of October and November, being those of lowest levels, 
in this lake, the Ist of the former month, has been selected as a con- 
venient date for making a comparison between the levels of different 
years, 

Owing to the Rebellion, there is a want of continuity in the records, 
The break lasts from the 1st of August, 1897, to the Ist of September, 
1898. As the readings, prior to and subsequent to the Rebelhon, are 
not referred to one common datum, no comparison between the two 


*Forsign Office Blas-Book—Egypt No. 1 (ENE). 
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sets of records is possible. The following remarks, consequently, refer 
only to the registers commencing with September 1898, when the 
new gauges were erected. 

It may be remembered that, in my last year’s Report, I pointed out, 
that the lake levels had been falling continuously, for three consecutive 
vears, and that, on the Ist October 1900, they were, as far as our 
knowledge of the lake went, abnovmally low. These levels are 
repeated here for reference, with the addition of these for 1901. The 
readings of the Port Alice gange have not yet been received, 














Date oF READINGE. seh Ff sn berg Neri Lubwae, or Tanga, 
Ft. In: Ft, In. = Ft, In 

Ist October, 1598... ...] a 2 is 2h o 1h 
Ist October, 1899... ... 2 td 22 {6 
lst Cetober, DIMWI.. |... l i 1 7 1 0 
1 & | 6 


Ath September, 1901...) Not vot received, 








At one period, during 101, the lake rose very considerably, as the 
following maximum levels, taken from the register, prove:— 








Fort Alte, Ports Victoria atl Uguwe | Luhwnsa, 








1tth to Det May, Sth Jone, Met May. 





Ft. This Ft. 


These show a total rise, over the levels of the same dates in 1900, of 
2 feet 7 inches at Port-Alice; 1 foot 8} inches at Port Victoria; and 
1 foot 8} inches at Lubwas. The difference between the gauge read- 
ings at Port-Alice (both as regards date and height of maximum 
levels) and those of the other two stations, is most remarkable, Tt is 
possibly due to the action of wind, or to local storms, but it would 
almost appear as if an error, of some sort, had crept into the resister. 
Be this as it may, the result of the information received, up ta date 
shows that, although there was a considerable rise, towards the end of 
May, 1901, the Jevels, at the end of Saptember, were only some ¢ or 7 
inches higher than those of the same date in 1900; also, that they were 
very similar to those of 1899, and were some 18 inches lower than 
those of the same period in 1898. It would be unadvisable to draw 


any conclusions from the above. The period of time, for which these 
records exist, is very short and but little is as yet known of the-rela- 
tions existing between the levels of this lake and the summer supply 
of the White Nile. All that can be detimitely stated is, that, at the 
end of the year 1900, the lake levels were re abnormally low, and that 
those of L901, at the same period of the vear, were not math higher. 

I would again point out, how urgently a gauge is needed upon the 
Albert Nvanza Lake. This sheet of water must undoubtedly exercise 

a very considerable influence upon the discharge of the W hite N ile, and 
information regarding its rise and fall would be of the highest value to 
Egypt. A peceed aliic of the rainfall, over its catchment basin, would 
be of the utmost importance. 

As the Uganda Protectorate has now been under English control for 
some years, and as progress is evidlently spreading throughout its area, 
it should, surely, not be altogether impossible to form: a station, for 
registering both the levels and the annual rainfall of this lake. 


The “Sudd” in the Bahr El-trebel, 


During the spring of the year 1901, | visited the “Sudd” in this 
river, and embodied my conclusions thereupon, in a Report. This 
Report, with a covering despatch by Lord Cromer, was published in 
the summer of the same year.* In that report I described the river, 
and the causes and formation of the “Sudd” at considerable length. 
will not consequently repeat my observations here. It will be sufficient 
to sav that, at the tine of my visit,a length of some 25 miles of river, 
alone, remained blocked ly weed. In the course of last year, a credit 
of £.15.4000 was granted by the Ministry of Finance for the completion 
of this necessary work, and in the following winter, Major Matthews, 
with a party, started from Khartoum to commence removing it. Up 
to the time of writing, no final report of the progress made has been 
received from him. Wx nuh, however, 1s known to prove that he has 
experienced far greater difficulties than had been anticipated, owing: to 
the absence of any current in the blocked channel, and to difficulties of 
obtaining fuel for his steamers, It is more than probable then, that he 
has hac ‘to abandon work for the current year, owing to the advent of 
the rainy season. In my opinion, it his highly necessary that this 
clearance should be effected next winter. The alternative channel, 
consisting of a series of wide and shallow lakes, is not a good one,and 


* Foreign Office Bloe-Book. Egypt So. 2 (100). 
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much waste of water must be caused by evaporation. Onee the “Sudd,” 
in this reach, has been removed, I see no reason why the river should 
not be kept permanently open, if, as at present, it is recularly patrol- 
led by steamers. The expenditure for 1901, as far as the accounts 
have been received, was £18.2311,484 mill. 


IRRIGATION EXPENDITURE LN 1901, 


The following tables give the particulars of the expenditure upon 
Irrigation works, in 1901. Omitting the sums paid to Sir John Aird 
and Co, for the Nile Reservoir works, the total disbursements amounted 
to £E.1,366,647.144 mill. 

This expenditure is distributed as follows :— 


TABLE I. 


Oppisany BUnGRT. 





ef. Mill, 
Central Offices charges (inelnding supplementary 7 | 
Heservoir expenditure... 6c. aes cue eee ee ee itd? O04 
Upper Eeyyt 22. cee see eee nee See ne nee oes 225867 G76 
Lower Biypt seu tes, ae Gas! fee Seve UGS) seal! a OMe = 4 
- Total ... ss £E.G32961 725 
TABLE II. 
EXTRAORDINARY Bupoet. 
€F. Mill. 
Drainage Works (Caisse gront) ...0 «6: ane eee ee LLL 755 
Irrigation Works (Caisse erant) 10.0 16. cee nee wee A854 101 
Weirs below Barrage (Caisse pramt) 22.0 ee sek eee Ha2L RIO 
Zitia Weir (Caisse prrutit) 6.50 ese eevee eee nee 121000 Fas 
Total csc ves EE.Z0693T O04 
TABLE IT. 
Vanious Sproman Crepes. 

£E. Mill 
Special Works necessitated hy low Nile (Caisse grant) Wize ado 
Dredying Miahnudivel Canal (Caisse grant)... 4. W117) BLS 
Rosetta and Damictta Snidds (Caisse grant) oo... .. 12933 330 
Barrage Gardens (Finanee Ministry)... 2.0... 4. Tha) 440 

Removal of sadd in Bahr El Gebel (Finance | 
Ministry) von Ueeer aren ste ont | S411 484 


Total .... £EL26748 415 


These three tables may then be united in one, showing the total 


expenditure, thus ;— 


Tora EXPENDITURE. 


Ordinary Budget —... 
Extraordinary Budyet 
Various Speci Credits... 


a1 — 


TABLE IY. 


2k 28 a. nme 
a. mea ii fia Eo 
Bae ne =m ani 


Ceraned total ... 


it F.. 
a see | 
TOGUT 
Pe ta) 


Mill, 


eae, 
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The expenditure under “Ordinary Budget,” as above, i distributed 
as follows :— 


TABLE Y. 


cE. AIL 

(a) Regular Budget (including Sanpomeaey Heser- Re 

voir Works) ... “i Deke pea Rede abs 

(fh) Corvée Relief granted hy Uniase de la Dette mes 240008 2 
(1) Corvee Relief granted hy Finunce Ministry — ... 1a li 2 : 

() Sonivaides) Roads... a TS 19311 a 


£EO32001 


(id) Special credit for Bridges tw rep ice Ferries... 
Total ... 





725 


(a) The item “Regular Budget,” in above, is, again, thus suib- 


divided :-— 


TABLE VT. 





&E, MMiIt. 
(1) Establishment ... 0 cc. cee cee eee ee eee oe 72108 nid 
(2) Contingent charges 2.0 oe ee oe Ae 20874 el 
, (8) New Works ssc ene eee eee see nee nee nee L233 4 ah 
4) Muintennner and Reqaits,.. 0. se ee ake GELS 183 
5) Khatatheh and Atfeh Pump c.  c0 eee see oes 109 dau 
(i) Drainage of Lake Mareottx 2... s0. os es 11000 Con 
(7) eam churges ... = ea 2503 Tad 
a ¢ 4 tere | Ce 
cad senna expe commited AN BP mee Sig 
Total 2. ... F222 460 


I will, very briefly, discuss each of these items. 


(1) and (2) Establishment and Contingent Charges. 


These two items are less, by £E.1744,136 mill, than the similar 
charges for L900, No apecnil remark is called for. 


= 


(Sand 4) New Works and Maintenance and Repairs. 


The total expenditure under these two heads is less, than that of 
the year previous, by £E.1L0817,074, As was explained last year, this 
does not mean a reduction in the total amount of work done, but 
inerely a difference in the manner in which the charges are allotted, 
The money is now placed in the “(General Reserve” and from this, is 
distributed between the credits for special works, as a supplement to 
those granted by the Commissioners of the Public Debt Office. 


(3) Ahatatheh et Atjeh Pumps. 


1901, shows an excess of £E1214,587, over the year 1900, The 
reason is that these pumping stations required important repairs. 
£EO70 was spent upon new works, at Atfeh pumping station alone, 


(6) The Drainage of Lake Mareotis. 


In this instance there isa heavy excess to record. The expenditure 
of 1901 exeeeds that of 1900 hy £E3265,030 mill, This does not, 
however, represent the real exeess, as, in addition, an extra grant, 
Of £E.3656,837 mill., was made, in order to meet the deficit on the 
Mex pumps. The total excess for 1901, over 1900, was there- 
fore £E.G021,867 mill., and the total expenditure for the years 
LEAAG56,85F mill. This matter will be alluded to later, when the 
new pumps are deseribed, 


(7) Land Charges. 


These eall for no remark. There isasmall excess of LE.120 O11 mill. 
over the expenditure for 1900, 


(8) Supplementary Works connected with the Nile Reservoir, 
These charges were less in 1901, than in 1900, by £E.2298,544 mill. 


They represent the cost of the supervising Government Staff at 
Aswan and Asyut, and that of dredging the river, at the latter place, 


(4) Conve Renee, 


[tems (band b’) in Table V call for few remarks. The distribution 
of these credits, as regards the Caisse money, was the same as in pre- 


vious year, That of the credit furnished hy the Ministry of Finance, 
was regulated by the necessities of the different locilities in which 
Corvée relief was applied. 

The following is a subdivision of the expenditure under this head :— 


TABLE VII. 
Upper Egypt. | Lower Egyyjit. Total, 
£E. |MUL| #€E. |Mil| &E. | Mill 

127990) 099) 121998 


51363) 000) 102145] 175) 154508) 174 


mm mm a ce emma ce 


Tia62) 990) 224145) 878) 403506) 877 


Money furnished by the Caisse ... 
Money furnished from Regulur 
Budget ... fu) gaz! soe nay 


703] 249998) 702 


‘otul 





The only two items of expenditure in Table V, remaining for diseus- 
sion, are (¢) Agricultural Roads, and (¢) Bridges to replace Ferries, 
1 will take the latter first. 


(i) Brerpoes tro Reprace FERRIES. 


The total expenditure under the Caisse grant in 1901, was 
£E.5919,853 mill. For this sum, eight bridges were put in hand, 
three being in Upper, and five in Lower Eeypt. An additional sum 
of £E.2277 was contributed by the State Railways, and by the villages 
interested, 

In the Girga Province, a sum of £E.27113 has been voted, by the 
Provincial Council, for the construction of 49 bridges. The Conneil 
decided to levy a special rate upon the cultivated land, in order to 
raise the money. 

The expenditure, in L901, was £E.7309,196 mill, for which sum, 
14 bridges, consisting of timber platforms upon masonry abutments 
and piers, were constructed, 

As a proof of the way in which the people appreciate improved 
communications, it may be mentioned that the Province of Kena, has 
recently followed the example set by Girga. The Local Council has 
voted a considerable sum of money, to be applied to a similar purpose, 
in 1902, 
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(c) AGricuntvraL Roaps. 


The following are the figures for 1901 :— 


Length of pocucls 


Length of rowls 











LAG AL ATY. espa edn constructed Ii MMOL Exponiditurr. 
i Kilometres. Kilcorset res. EE. Mill. 
Upper Egypt and the 
POYUM es sen: see aes tlt 1443 | 662 
Lower Egypt... ...0 0. 1765 L7s68 | 155 
Total... 2081 





1311 | 532 





The progress, in 1901, was very small. In Upper Egypt, this was 
largely due to the facet that many new drains and canals are in course 
of construction, in connection with the Reservoir remodelling, Tt was 
thought best to defer the construction of the ew roads until these 
works were completed. In Lower Eypt, the development of the road 
system has been suspended, until some means of raising the requisite 
funds for maintenance can be found. 

The very heavy expenditure shown, in proportion to the length of 
road constructed is due to payments made in 1901, for work done. 
and land bought, in 1900. The total length of agricultural road. now 
existing in Egypt, is 2413 kilometres, 

The maintenance charves were: 


a | #E 
In Upper Egypt... ua 3. a4 
In Lower Bury pt... aw bea ome lid 





Total... ... £F.6225 or average or £.F12 
per ploniatre: 

This expenditure is quite inadequate to keep these roads in thorough 
anntial repair, As was stated in last year's report, the Local Councils 
have refused to find the funds for the maintenance of these lines of 
communication, The money cannot be found. for the present, from 
the Public Works Budget, as all available funds are necessarily devoted 
to the maintenunee of the canals and drains, For g time, therefore, 
any further rowd extension is impossible. 


EXTRAORDINARY BUDGET. 


Tables I and JUL, refer to the works constructed under Varios 
special credits, the expenditure for which is classified as “ E-xtraor- 
dinary,”’ as distinguished from the “ Ordinary” or regular charges, 


I will discuss the different items, in the order in which they come in 
these Tables, commencing with Table 1], As was the case last year, 
the expenditure on the items of Drainage and Irrigation works, has 
heen derived from two sources, viz., from the “ordinary,” as well 
as from the “extraordinary” budget. Both the above, are in this 
instance, classed as special credits. I will not, therefore, in discussing 
them, attempt to separate the two charges, 


Dratsace Works rs 101, 


The total expenditure in 1901, not including maintenance, was as 
follows :— 


£E. Mill, 
GprerBiryptic: cic cis ie. See cane ae! lane Wee aoung (WM) 


OWE MTB tae ol vertiactem cs, tute fae A 136020 OO) 
Total... eee ae8 SE LSo2s9 (Ww) 


If to this be added, the amounts spent upon pumping in the shape 
of drainage, which equalled £E.23486 in 1901, the total expenditure 
for the year equals 2 E.US2774. 

For this sum, 485 kilometres of drain were constructed and remo- 
delled. 

This expenditure includes all the necessary masonry works in con- 
nection with the new channels. 

The principal dramage systems remodelled, in 1901, were the 
following :— 


UPPER EGYPT. 


(1) The West Muhit system. This is a project. for diverting a 
portion of the drainage of the perennially irrigated lands into the Bahr 
Yusuf, downstream of the Mazurah regulator, 

(2) The Tagin drainage system, in the Province of Fayum., 

(3) The Etsa pumps. These are to take the drainage of the Set 
lands and discharge it into the river during flood. 

All these works are well advanced, and should be completed in 1902. 


LOWER EGYPT. 


(4) In the systems of Bahr El-Bagar, El-Arin, Saft, Hadus and 
Sira, the remodelling wus continued, and the branch drains perfected. 
All these drainage lines lie in the Provinces of Sharkia and Duakahlia. 
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The construction of the above involved many masonry and timber 
works in the shape of bridges, syphons, acqueducts, ete. 

(5) For the Province of Garbiyeh, the following systems were in 
progress in LOOT. 

The Bahr Shibin, the Sharkawiyeh, the Bahr Mallah, the Ariamam 
and the Nashart. 

All of these are extensive drainage svstems affecting a very large 
area. Each comprises a large number of branch drains. 

(6) In the Province of Behera, the systems of Edku and Mareotis 
drains were proceeded with. 

The expenditure of 1901, brings the total sum, spent upon drainage 
works, since 1885, to #£F.1468187, and the total length of existing 
channel, to 4185 kilometres, The greater portion of these channels 
are in Lower Egypt, but good progress has been made in the Fayum. 
With the transformation of the Middle Egypt basin-areas, an elaborate 
drainage system will be involved, which will add still further to the 
length of channel to be maintained, As I said in my last yea,r Report, 
a few more years, at the present rate of expenditure, should see the 
main drainage, of the existing cultivated area of Lower Egypt, com- 
pleted. With time, and with an increased water supply, new tracts of 
land will be brought into cultivation, each of which will require its 
drainage system, as well as its canal system. Still, the heaviest portion 
of the expenditure has been accomplished, and after two or three more 
years, it should be possible to go slowly, and to reduce drainage 
expenditure to a moderate figure. 

Of the benefits resulting from the construction of these drains, it is 
not necessary to speak. They are known and appreciated by every 
landowner in Egypt. 


Pumping Stations for Drainage in Lower Egypt. 


These are that, of Kassassin, in the Sharkia Province, and of Mex, 
in the Behera Province. 

The Kassassin pumps drain the Wadi Tumilat, which tract will be 
alluded to later on. It is sufficient here to state, that, the expenditure 
in pumping for last year came to £E.5961, or some £E.700 more 
than im LINN), 

The high rate of coal is stated to be the reason for this increase, but 
the Inspector, in charge of this station, thinks that a muxtmum cost, 
for pumping, has been reached. 

The height to which the water had to be lifted, in 101, was increased 
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by the bad state of the out-fall drain. Tlie is being remerlied, as the 
drain is being dredged. 


The Mex Pumps. 


This is a most important station, containing seven, powerful centri- 
fugal pumps, which, when working full-power, are competent to lift 
some 3,000,000 metres cube of water, in 24 hours. In the winter of 
1900-1901 they-actually were obliged to work full-power for a period 
of 37 days. Tn spite of this, it was found impossible to keep the 
water level of Lake Mareotis down, It rose steadily, owing chietly 
to the heavy rainfall of the winter in question, and it seems not 
improbable that the number of pumps here, will, one day, have to be 
added to, 

The largest amount of water actually lifted, in any one day, was 
3,425,862 metres cube, while the total for the winter, i.e., from the 
29th October 1900), to the 17th April 1901, equalled 316,693,555 metres 
enbe of water. This is the heaviest cube yet reached, and the expen- 
diture was heavy in proportion, being £E.14651, or a rate, per million 
cubic metres of water lifted, equal to nearly £E45. Here, as at 
Kassassin, the high rate of coal has considerably increased the cost of 
pumping. The mean height to which the water was lifted was 
3°02 metres, and the quantity of coal used was 5093 tons. 

Major Brown gives a table of comparison showing the amount of 
water raised since 1895. The continual improvements in the Behera 
Province drainage system, have thrown an immense amount of extra 
work upon these pumps, which drain considerably more than half of 
the Behera Province. 

The cost of pumping at Mex is a very heavy annual charge upon 
the Irrivation Budget, and as the maintenance charges, consequent 
upon the large number of new channels annually constructed, are 
rapidly 1 increasing also, it is certain that, before muny years are over, 
an increase Will have to be made to the Budget allotment, 

I pointed out in previous Reports, how largely the lands, affected 
by these pumps, have increased im value, and how easily and how 
eladly (at first), the landowners would have paid a small tax per 
feddan of land benefitted by this drainage. Such a tax is levied in other 
countries uncer similar conditions, notably, in Holland and in Italy. 
To my mind, it would be wilvisable to impose such a rate in Behera. 
It is true that’ E ley ptian landowners in other localities, do not have to 
pay any tax of the kind, but, on the other hand, the Government, is 
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not called upon, in such localities, to mech the heavy annual cost ot 
pumping. Again, owing to their vicinity to Alexandria, the Behera 
lands are very favourably circumstanced and can command an average 
higher rental-value than ts the case in other Provinees, 

Another difficulty, which the Irrigation Service las to meet 1 
connection with Lake Mareotis, is the sum which it has annually to pay 
for compensition for the low-lying lands bordering the Lake, which 
are swamped whenever the water level rises, from rain, or other canses, 
hy a few centimetres, The Mixed Court in Alexandria decided in a 
case, tried not long ago, that the Government was responsible for any 
such damage caused, and set asi le the pleas raised by the Government 
Engineers, that this flooding was largely due to natural causes, such as 
rainfall, and that, moreover, the proprietors took no steps whatever to 
protect their lands. Judgment having been thus wiven against the 
Government, there is nothing more to be said, We have, consequently, 
felt obliged to give up contesting any similar claims and to pay them 
annually. It will be, decidedly, in the interest of Government to 
expropriate and purchase all low-lying lands in the vieimnity of this 
Lake, and thus dispense with the necessity of having to compensate 
proprietors who take no protective measures for their lands, Plans are 
now being prepared, with a view to studying this question. A further 
advantage will be that pumping may, in future, be reduced, a8 a 
considerable sum is now yearly expended in trying to lower the 
water, so as not to Hood these particular lands. Once these become 
the property of the Government, the water may be allowed to rise over 
them, The State will lose very little by this, as the taxes imposed upon 
them are extremely low, although the rental-value obtained is high. 


Macs Irrigation Improvements In 1YOL. 
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Total... co. 2E.029065 000 


Of the above, LE.71S46, was supplied from the Regular Budget 
and the balance viz., LE.A57719, granted by the Public Delt Com- 
WBS. 

In the above expenditure, that incurred upon the new weir at Zifta 
is included, as is also the completion of the weir downstream of the 


Barrage. 
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The following is a brief deseription of the more important works 
upon which expenditure was incurred in LOL — 


UPPER EGYPT. 
REMODELLING OF THE TASESS WEST OF THE Yustri CANAL. 


This work, which was compuenced in 1899, and was estimated to 
cost 21,200,000, has been deseribed in previous reports, The object 
aimed at was to give these tracts their fair share of the flood water, at 
the time when it is rich in fertilising matter. Previous to these remo- 
delling works, this was impossible. They have now been practically 
completed, at a cost of #190981, of which £E.34642.548 was 
expended last year. . 

Two large regulators and locks have been built in the Yusifi Canal 
itself. The area benefitted is some T0000 feddans, whieli is now equal 
to the best basin-land in Upper Egypt. 


Mazuran Reeurator axp Lock, on THe Baur Yustrt. 


This work, which was described last year, was completed im L901. 
The total cost has been £F.53481, of which £E.51897 was spent in 
1901. Its object is to improve the irrigation of 33000 feddans of 
land; to improve the drainaye of the Minieh Province, and to supple- 
ment the Hood-supply of the future perennial canals, in the province 
of Beni Suef. 


THe Wanipren Syriion, 


This has been constructed to ensure the irrigation of the Walidvieh 
Basin lying to the west of the Ibrahimyeh Canal. This basin, which 
is fed directly from the river, has invariably suffered in years of low 
flood. In future it will be connected with the central basin of the 
well-controlled Sohagiveh system. Tt is estimated to cost BES. 
A commencement was made last year, and £E.1500 was spent. It 
will be completed in 1902. 


Resopenning Works is tHe Favoum Province, 
The principal irrigation improvements in this Province were the 


following :-— 
(a) The Hassan Wasif Canal 
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(4) The Bahr Nezleh and its branches 
(ce) The Metartaris-Alan Canal project 
(7) The Bahr Seilah. 


The Hassan Wasif Canal. 


This work was completed during 1901. [t is practically a new canal, 
although a portion of it follows an old ahgument, lt was made use of 
during last year’s flood and will serve an area of 106000 feddans. The 
total cost has been £E.61865, of which £1,57210 was spent m 101; 
the balance, which is due for land taken up, remaining to be paid 
in L902. 


The Bahr Nazlah. 


Good progress was made with this very important remodelling project, 
and £E.80985 was expended last year. As the excavation involves 
much rock-cutting, the work is a costly one, but it will benefit a large 
tract of country. 


The Metartaris-Alam Project. 


This was completed in 1901 at a total cost of LEASS6. It consists 
of the suppression of the old canal, of that name, to feed which, water 
had to be held up (toa very high level) in the Bahr Junkalla, and 
the transfer of the irrigation to the Alam and Ewald systems. 


Bahr Seilah. 


In this project, a new canal, the Abdul Wahby, is to he constructed 
which will feed a large area of land,at present un-irrigated and untaxed. 
In order to do this, the Bahr Seilah has to be widened. A commen- 
cement was made in 1901, ancl £1.2200 expended. 


Tue Hawap Escark (Kexa Province, ) 


The old work failed after the flood of 1900, owing to the carelessness 
of the Engineer in charge. 

Tt has been replaced by a new escape, consisting of six openings, of 
3°) metres span each. It was completed before the flood of 190 lata 
cost of LE.LS470,177 mill, 
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THe Tarorar Recunaror on tHe Sonaciven CANAL. 


This is a very large and important work, consisting of twenty openings 
cach 3°) metres in width. The foundation and floor were conpleted in 
L101, at a cost of £ELT2000. 


CONVERSION OF THE AsvutT Hastys. 


This is the first of the works actually connected with the Nile Reser- 
voir, and Mr. Verschoyle gives a long and very interesting note, 
respecting it. In all, 58085 feddans of basin have been transformed 
and ‘are now ready for “Sefi” irrigation. This has involved the con- 
struction of 240 kilometres of new canal, ind 127 kilometres of new drain. 
The total cost (including land) has been #EAO95T7T.933 mill. Of this. 
£ESTOGO, was expended in L901. To entirely complete the programme 
lor this province, some further expenditure will he necessary in 1902, 
This will bring the total cost up to £1..135032, which means an average, 
per feddan transformed,of £1.2.33. On the LOth of August, 1901 ,water 
was admitted into these canals, ind 17024 feddans of Dhurra were, 
thereby, raised, The gross value of this crop was £E.102144. This 
means, after deducting cost of cultivation, a net profit to the land- 
owners, of £85120, The entire area was afterwards put under 
winter crops. The above will give some idea of the increased return 
due to the change, in one season, and it must be remembered, that 
summer water, by which the more valuable crops are raised, has jot yet 
heen yiven, 

Mr. Verschoyle quotes Mr, Hopkins, one of the Inspectors of the 
Finance Ministry, to the effect, that the value of the land, over the 
whole area converted, has increased,on an average, by £1.15 the feddan. 
Also, that in some instances, contracts have been made for letting the 
land, showing a remarkable increase in the rental-value, Thus, in 
certailt places, this lias increased from 274 P.E. to 500 P.-E. the 
feddah, and in others, from 500 PLE., to 600 PLT, the feddan. “When 
the new tax, of 50 PLE. per feddan, is eventually imposed upon this 
area, it will bring in a return of over £E.29000 per annum, This 
represents to the Government, nearly 20 per cent interest on the 
capital expended in the actual transformation works. Of course, in 
the above, no account has been taken of the expenditure invelved by 
the construction of the Reservoir, The fictres are merely given to 
show that, with sufficient water, it is a profitable undertaking for the 
Government, as well as for the landowners, to give perennial-irrigation 
to the basin tracts, 


Tur [eraumoiva Casat REMODELLING, 


The conversion of the Middle Egypt basins lias involved very heavy 
work, in the enlargement of this canal, which was not of suthcient 
section to take in the required extra summer discharge. In 1901, a 
cube of some 44 millions of metres of earthwork was executed, and a 
regulator built, at a total cost of £E.28071,682 mill. 


IMPROVEMENTS IX THE BAHK YUSIFI. 


An exaggerated Joop in this canal was cut off, at a cost of 
£LELOSS1,016 mill, Whereas, the canal, formerly, by following this 
loop, had a length of 1600 metres; by the new straight cut, it arrives 
at the sume point, in a length of only 500 metres, 


CONVERSION OF THE Muixra Basins: 


A commencement was made with! this work in 1901, and a sum of 
£E15322.512 mill. was spent. [tis hoped that, in 1902, the remo- 
delling of this Province may be well advanced towards completion, 


LOWER EGYPT. 


The following were the more important works, undertaken in 1901. 


A New Recunator axp Lock ror tar Ismamia Canat. 


This work failed LU Wears Moro, Ow ine to ball designed fourlations 
and to the exceptionally treacherous nature of the subsoil, More than 
one attempt was made to repair it, but none met with suecess, It 
was eventually decided to abandon the old work and to constryet an 
entirely new one. In consequence of the difficulties connected with the 
zoil, well-foundations were deeided upon, During 1901, the whole of 
these brick-wells were sunk to the required depth, and, in this respect, 
wood progress was made. This, however, is all the praise that can be 
given, The ofheer directly in charge of this work, allowed it to be 
carried on, long after the rise of the flood (under the direction of a 
subordinate who would appear to have possessed insufficient expe- 
riene), and under the most unfavourable conditions possible. The 
consequence Was, that the wells were badly filled, and, in some instunees, 


Soe 
badly sunk. The result has been, that increased expenditure has been 
necessitated in 1902, in repairing the faults of the previous year, 

The work, when com plere: I. Is Gstimatedl tee asf EELGIS68, cit 
Which SE.20269, was spent im LOL, 


StRIAKOs ann Binsris Recenarors. 


In addition to the head-works just described, alterations are neces- 
sary to the above works, both of which are situated on the Israatlia 
canal. In both instances, an additional Water-way is required. These 
also are to be founded upon brick wells. A commencement was made 
at Sirlakos in 1901, and a sum of £1.3346 was expended, 


Dimwena Reeenaror ann Lock. 


This regulator is to be remodelled, anda new lock built. The total 
estimate for the work is £E.GSoL. A sum of £E.1900 was expended 
on materints last year, and it is expected that the work will be finished 
in 1902. 


New Works ox toe ltarvan Beurra. 


The old head of this canal at the Barrage, has proved insufficient 
and requires enlargement. This involves the construction of two new 
spans and of a new lock, The whole structure will be fitted with 
fates, similar in pattern to those in use at the Barrage. 

A commencement was made in 1900, when £E.5029 was spent 
upon collection of materials, tia 1901, good progress was made with 
the work. which was carried out under exceptionally difficult conditions. 
Major Brown gives a detailed aceount of this work, in his attache 
report, It is hoped that the new structure may be completed in 1902, 
but this is not yet quite certain. Last vear’s expenditure amounted 
to £E.20643 and the total estimate is for £E.388735. When this 
work is finished, the last of the remodelling works, in connection with 
the Barrage, will have been completed, 


Tur Nikita Reeviaror, on rue Rarvan Benera. 
This is a large work of five openings, each 8 metres Wide, with 


a lock $4 metres long by § metres wide. Its object is to five control 
ower the water at the time of discharging the basin of this name. 


This operation has, hitherto, been one of considerable difficulty and 
even of danger. The discharge, at present, takes place inte, and 
across, the Rayyal Behera, on a level crossing, Onee the revulator 
is completed, the difficulties of discharging this water will ilisappear. 
This work was practically finished in 1901, the lock gates only 
remaining to be hang, in 102. The total estimate amounts to 
£26452, of which £1E.17123 was expended in 101, 


Toe Kuatrarea Foon FREper. 


This important work was completed in 101, at a cost of £1569, 

When the flood, in the Rosetta Branch of the Nile, reaches a certain 
height, the water-supply, for the Provinee of Behera, is taken in by 
this channel, and the head of the Rayyah Behera is closed. This 
procedure is adopted with a view to reducing silt deposit in the canal 
in question, Previous to the construction of the present work, the 
feeder channel was closed by an earthen “ Sudd,” which was annually 
cut on the arrival of the flood water. 


Maumenryen Cannan Bringes. 


Three bridges upon this canal, lying within the limits of the town 
of Alexandria, have fallen out of repair, One of these was repaired 
in 1901, at a cost of LEB2Z50, 


GIzA PROVINCE. 


The remodelling works were brietly described in lust year's report. 
They are, all of them, for the purpose of improving the Hood irrigation 
of the Province, but at the same time, each work 1s designed with a 
view to its utilisation, when. perennial irrigation shall eventually he 
given to this Province. 

A sum of £F8.15949 was spent in 1901. 


TRANSFORMING THE SisA, Marsarawia anp Gacaci. CANALs 
From “Nini” ‘ro * Serr.” 

These three canals are situated in the Kalinbia Province, and the 
work of transformation is being undertaken, with a view to giving 
them “ Sefi’? water, upon the completion of the Nile Reservoir. 

£E.3315 was spent lust year, 
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Wipextinc Kovapa CANAL. 


This work is that of improving navigation in one of the most 
important canals of Garbieh. £2F.5376 was the cost of the widening, 
completed in 1901, 


WIDENING THE Sane. Markay Cayat ws Benera. 


This work has been deseribed in several previous reports. lt is 
hoped that it will be completed next year, The sum expended in 1901, 
was £11 0227. 


KemopeELLingc MAuMUDIvYEnR CANAL. 


This is & long and difficult task. It consists in remodelling the 
banks of the canal, and bringing them to the required uniform section; 
also, in demarcating the boundaries of the Government land, occupied 
by this canal. £21,1199 was spent, last year, upon this work. It is 
likely to take several years to complete, 


Tae “Zlera Banrrace. 


This, next to the Nile Reservoir works, was the most important 
project under construction, in 1901. It originally formed a portion 
of the Nile Reservoir project, but was temporarily laid aside. In 
1900, it was decided that this work was an indispensible one, and 
it was aguin studied. The whole design was re-cast, and one almost 
exactly similar to that of the Asyut W eir, was finally adopted. The 
main difference hetween the two works is that, at Asy ut, stone has 
heen used, while, at Zifta, brick masonry has been substituted, 

The potnt selected for this weir, is a few miles north of the town of 
“ifta, on the Damietta Branch of the Nile. This point is rather less 
than half-way between the Delta Barrage and the Sea. The main 
object of the work will be, to directly supply the main canals which 
irrigate the northern tracts of the Deltate provinces, instead of as at 
present, feeding them from above the Delta Barrage. The canal 
system will thus be divided inte two lengths; the southern heme fed 
Froii thove the existing Barrage,and the northern taking its water from 
above the new Zifta Weir. This work, therefore will provide a new 
a] important point of supply from the river, Tt will alao intercept 
the discharge of the Dumietta Branch, due to springs and infiltration 
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from adjoining lands, over a considerable portion of tts length, and 
make this ciacharge available for irrigation. 

It is not difficult to comprehend the advantages which will result 
from the completion of this work. 

The canal systems which start at the Delta Barrage are very long, 
and traverse large areas of country. [tis consequently, even with the 
iiost perfect system of rotations, difficult, in summer, to pass the water 
down to their northern reaches in sufficient quantity to give the lands 
dependent upon them their fair share of water, The Aifta weir wall 
practically halve these long canals, and will, consequently, greatly 
facilitate the equitable distribution of the water, 

The Zifta Weir was commenced in 1901: the amount of the estimate 
being £E.AS0000 (including subsidiary works). This includes a lock 
for navigation, The total length, incliding the lock, is 378 metres, 
from bank to bank. It is designed to hold up 4:0 metres of water, 

There are 51) bays, of 4-0 metres opening, each, with abutment piers 
hetween each group of ten openings, 

lt has already been stated that the design is practically identical with 
that of the weir at Asyut. The main difference is that, whereas in 
Asyut, the east-iron piles which confine the whole foundation up 
and downstream are of the same length; at Zifta, the downstream piles 
are shorter, by 60 metres, than those on the upstream line. The lock 
is 60 metres long, by 12 metres wide. 

The eredit asked for the 1901, was only LESGO00. This was for 
purchase Of materials alone, Major Brown, however, found that the 
foundations were likely to be better than was anticipated, and applied 
for sanction to make a commencement of the work itself, 

A further credit was then applied for. There had been a large economy 
on the estimate for the weirs downstream of the Barrage, amounting 
to some £EO6000, The Caisse was consequently asked to permit of 
£ E4000, of this economy, bemg used in 1901, upon the Zifta weir. 
Permission was given and work was so vigorously pushed forware 
that, by the end of Jnly, the foundations not only of the lock, but of a 
length of 71 metres of the weir proper, were completed, The super- 
structure was also well advanced before the arrival of the flood: the 
lock walls and sills being raised to a height of 5 metres above hed, and 
the piers to 1°60 metres above the flood-level. The credit granted for 
LOL, was £RATS0000, and the expenditare £E.121059. Progress in 
102 has been so rapid that there is every probability that the work 
will he entirely completed by the end of the current year. 

This satisfactory result is very largely due to the excellent arrange- 
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ments made by Major Brown, who has given the work muck personal 
supervision. Great credit must, however, he also given to Mr, F, Hurley, 
the Resident Engineer. 

Mr. Hurley has directed the construction of this large work in a 
most satistactory manner. He has shown a considerable talent for 
organising and controlling labour, 


THe Weins Dowsstrreaw oF THE Denta Barracre, 


These works were practically completed in 1900, and very little 
remained to be done in 101. 

Last year’s work, chiefly consisted in raising the crests of the weir to 
their full height, and in laying the ashlar slabs which form them,  [t 
Was completed by the 1Gth of: Muy. 

The total expenditure, j in 1YO1, was £ELSS22, but a sum of £E.2235 
was reserved, upon the estimate, for expenditure in 1902, in the con- 
struction of lock-keepers’ huts, ete,, and in generally clearing up and 
levelling off the sites. 

A considerable economy has been realised wpon the estimate. This 
amounted to £1..550000, whereas the expenditure was only £EA34000, 
leaving a saving of SE.96000. 

OF this £F.44000 was transferred to the Zifta Weir works, as has 
bean related, and the balance, viz., £E.52000, was declared, in November 
1901, to the Commission of the Public Debt. as available for em- 
ployment upon other works. 

It is probable that the economy would have been still larger, had 
it not been that the price of Portland cement, during the period 
of construction, was abnormally high. Each barrel purehased cost 
G0 P.E., whereas the present price is only 45 P.E. per barrel. As 
cement to the value of £E.100000, was purchased, it is evident that 
this hich rate caused a serious increase in the cost of the work, 

These weire have now been tested for a whole season, and have 
proved to be thoroughly sound and efficient. The “afflux.” even at 
mean flood, has been scarcely perceptible, The important part which 
these weirs have played in last season’s irrigation, has been already 
alluded to, in that part of this note which relates to the river supply, 
I will only repeat here, my former remark, viz., that it is not too mach 
to say that they saved the cotton crop of Lower Egypt. 

Major Brow may well feel a pride in the successful results of his 
three years’ hard work in connection with these weirs, 


a 
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Works CAgRLED ovr FROM VAKLOUS SPECIAL CrEeDITS— 
Vine Tanne IT, 


The works in Table [11], which come under the head of “ Irrigation,” 
are the following :— 


EE. MAlL 
om —.. oom ame e448 Bee 22 Heb 


Le | Ce] hm fhe fin Llli BLS 
Rosetta and Dumietta Sudds.. vac aes tee, aww, ave OOS 255 


Maintenance of Burrage tardens., .. za leeeS Eck Jase Tha 480 
Cutting the “Sudd” in the White Nile v.00... .. .. 2186 677 


Special Low Nile credit... 
Dredging Mahmudiyel ( ‘inal. 


Total ... ... #£5.26623 g08 
Special Credits for tow Nile. 


The principal item under this head, was the cost of working the 
Afteh Pumps, and the special measures undertaken to reduce “Sharaki” 
in Upper Eerypt. 

The Afteh pumps ipegeieg for 36 days, in the months of June and 
duly. They raised 40,670,935 metres cube of water, at mcost of 
£E. 2155, arid with @ meni a of 1:33 metres, 

In nddition, 1,075 tons of coal were purchased, at a cost of £EASAS, 
asa reserve. This is now on stock. Lastly, EE.O70 was expended 
in the purehase of two new boilers. 

In Upper Leypt, » sum, of £EA000, was expended in the econ- 
struction of banks and “ Hoshas,” round the sahels and chezirehe, on 
which “Sharaki" was feared. 


the floxetia and Damicita “ Sudds” 


These have already been described, when discussing the river supply. 


Meamtenance of the Barraye Gardens, 
The item shown under this head, represents the revenue obtained 


by the sale of fruit, etc, This sum is utilised for maintenance by the 
permission of the Finance Ministry. 


The “Sudd”™ in the White Nile. 


This has been already alluded to, 
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Works unpER Orprvary Booeer, 
The Barrage. 
The tetal expenditure, under the Budget allotment, for 1901, was 


£ELGS1A, 


This may be thus distributed :— 
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The above items may be very briefly described. The river training 
works are those undertaken with a view to bringing the river directly 
on to the two Barrages. Considerable progress has been made in this 
direction, but this work must necessarily be slow and will take several 
years yet to complete. 

The Statf charges call for no special remarks, “(reneral maintenance” 
includes, workshops charges, masonry repairs, painting ironwork and 
dredging, ete, 

Gardens.—The total expenditure was £E.1664, of which £E.704 
was met by sale of fruit, as has been already explained, This left a 
deficit of £E. 952. 

The New Works, eall for little remark. The asphalt paving is to 
replace the old wooden pavement on the roadway, which was not suit- 
able to the changes of temperature, 

The model room is to contain the many models of the irrigation works 
which exist in this Department. As these are of considerable value, it 
has been thought advisable to collect them in one place, where they 
ean be looked after amd easily seen and stuclier. 

As all new works in connection with the Barrage will be shortly 
completed, a considerable saving in the annual allotment should very 
soon be realisuble. Major Brown discusses this, and estimates the 
possible reduction at £E,2000 per annum. Making use of his own 
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figures for last year, it surely ought to be more than the above. 
Eliminating new works, these figures are : 


£ FE. 
Kiver training ...  «.. ip) sect ey ee, Sa HE 
Gardens maintenance :.c. cas) seal ave lees cee wee wee «| SED 


Statt ee 


a6 nom one oom ams som eee ann a4) 
Mainterminee® ...  ... 


Total ... .. ZELLIM2 





This represents an economy upon last year’s budget grant equal to 
¥E.4563. It is true that he estimates the maintenance of the new 
weirs at E1000 per annum, but it seems possible that the maintenance 

charges for the Barraye itself can be reduced below their present figure. 


Masonry Works, New and Repaired, 


These are works, not coming under the special grants, 
The following is the detail of the expenditure — 











Locaniry. No, af Work. Expenditure 

: £E. MAll. 

Upper Beypt ves cere ate cere oe (is 16636 S70 
Lower Egypt sec (aie fee Sete ane 43 13120 000) 
Totuls ic. css} li S1765 | ATi 








None of these works were large, but all of them were undertaken 
with a view to improving the distribution of water, 











Earthwork executed in T90T, 
The following are the dredging totals :— 
ooo ——eeeeOqQqoooooooaaaaaaaee————Mawwvwwm OEE 
Lac aAhItyY, Metres cule, « Cael, 
cE. 
Upper Byv yt pnd abe a0 om rie Lath Lt) 
Lower Egypt 22.0 cc. een nee ee Imotio AT) 
Totals i... oe 2104652 | 73500 








The total cubes are rather less than those of last vear. Upper Exypt 
shows a larger figure, in consequence OF an increase in the dredging of 
the [brahimieh Canal, and in the river at Asyut. Lower Egypt, on 
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the other hand, shows a decided decrease, thanks to the large reduction, 
due to spurs, in the cubes of the Rayyeh Menufiveh, Whe cube of 
of earthw ork, executed ley hand Jahour, was as follows: 




















Laan. | Merires cube L"vbet, 
= = eE. Mill. 
Upper Eevyit ane) ced (ops sas. vans! es ee pun ies fl 
Lower Beypt sc kl gs a. 1207140 2AHOTR (WOM) 
Totals ... ana 2028179 cit |= 2A 


These figures call for no special remarks, 


Rirer and Canal Protective Works. 


The following is the expenditure for 19 
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Totula ... 4. £EB0016 


The expenditure, in Lower Egy Ph includes planting erass on the 
slopes of the main canals, and repairs to the seawall at Abukir. 


Basin Bank Protectian. 


12,924 metres of banks were revetted with stone, at a cost of 
£1.16636,004 mill. 

The total length of basins, now protected, amounts to S07,155 
inetres, or some 307 kilometres. 


Tue Nine Corver om 1901. 


The following are the figures, adopting, as in previous reports, the 
unit of 100 days, 
Upper Egypt oe ae ee ee BSG men per 100 days 
Lower Baypt ...0 0. se wee cee) 16 
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Total... 42. 3722 men per 100 ilays 


Except during the very low flood season of 1899, this total is the 
lowest vet reached, 
With reference to the above, I cannot do better than reproduce here 
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the remarks which I made on this subject to Lord Cromer, which he 
has quoted in his Report for 1901.* 

A remarkable fact is that, in 1901, no Corvée at all was called out 
to guard the Nile Banks in Lower Egypt, north of Cairo. The 161 
men shown above were all employed in the basins of the Province of 
Giza, This gives great hope for the future, as, although the Hood of 
last year was a low one, it was by no means the lowest on record and 
never before in the history of Egypt has a flood season passed, however 
low, without the Corvée of the Northern Provinces having been called 
out. The figures for Upper Egypt still remain high, this being chiefly 
due to the extent of the basin banks in that region. At the same time, 
there ought to be a regular reduction in their numbers, which is not 
yet observable. Thus in the year 1899, the total for Upper Egypt was 
only 6596. [tis true that this was a year of very low Hood, but those 
of 1900 and 101 were very little higher and were certamly not in 
any way dangerous Hoods. The figures for these years were L17io 
and 8461, respectively, and these were assuredly higher than should 
have been the case, In this respect, the Irrigation Inspectors of Upper 
Egypt would seem to cling too closely to precedent, and to be too 
conservative. The Girga Directorate and the Sth Circle are da Sasi 
for by far the largest ne i As these two irrigation charges a 
under the superintendence of Egyptian Lispectors, it would ssnaiit 
seem as if they were unable to shake off the old tradition of Egypt, 
viz.,that immense numbersofl men are indispensable to the safety of the 
hanks. This may be true in a year of dangerous flood, but certainly 
not in one of poor levels like that of 1901. 

It is only fair to Upper Egypt to state that the long length of new 
channels and drains, account for a good deal of the labour employed 
during the Hood, 

In Lower Egypt, kilometre posts have been set up along the Nile 
Banks, and registers of all dangerous pomts have heen prepared. 

The Irrigation Service is at present studying the best means for 
abolishing the Nile Corvéee, or at all events, for reducing it to a very 
large extent. Proposale will be submitted for this purpose, but it is 
certain, that any changes had best be introduced very gradually. 


THe Want Tusinar. 


Procress. in connection with the reclamation of this tract, continues 
Progress, . 
to he very satisfactory. 


* Foreign Office Blue Rowk., Raypl No. 4d (1001). 
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The capital account of expenditure stands as follows :— 
2, Mill, 


Qrigmal Estimmtess; 5 se. ver eee nee nee ee 2 LBD 
SPREE DIM cs sce) pees aus att ace ts Se cD RS 
Spent to end BETBOM ne eee” ais wut leas ‘abe ade EM) WORD 


The main items of expenditure were the enlargement of the main 
drain (which is now complete), the suppression of 17 kilometres of the 
old Wadi Canal, and the replacement of its irrigation hy new channels 
taking off the Ismailia Canal, 

A new boiler for the pumps and a dredger for the main drain, have 
been ordered. 


The revenue account for 1}{01, stands as follows -— 
£E.. 
SURGGR HER, lacs wi’ “ck ‘ae fds) cae ake, ove. cca ox. BEERS 
Wxpenditure: 05 fi an Ge aie Gh Se alc la SOOO 





Surplas: 2. 2... se. T2a 


The chief item in the receipts, is the rent of 12,327 feddans of land, 
which has produced £E.20115. This rent can not be classed as a 
high one, 

In the expenditure, the chief item is, as usual, the annual payment of 
£E.8000, to the Ministry of Public Instruction. 

Land tax = £E.5827, Staff = £E.2043 and pumping = £E.3967. 
This last item was largely affected by the high price of coal, 

The following shows a comparison between the original forecast and 
the actual results :— 


As EstTiwaTEeD 


FORECAST, | = : Actual surplus. 
Surplis. Phefiit. 





£E. £E: | £E. 


Ist year. oes sa 40) 198 
Sith VEST Mee aes cee — 2150) a14 
oO se ee ae 3 — ! ey 
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Totals. 2: 








In place then of a net deticit of BE5440, as was estimated, the 
actual result has given a surplus, on the first three years, of £E,1232. 

This is highly satisfactory, and reflects great credit upon Mr, Langley 
wil Musa Bey Ghaleb, who control the reclamation of this area. 

Out of this surplus, EEAL7 has been expended in the purchase 
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of 634 feddans of scattered plots of land, which it was undesirable 
that outaiders should possess. This leaves the net balance = £F.115. 
The following shows the areas leased :— 


Lens Furecneat, Actually Liaryaasall, 








1 a. SU 7,078 feddans. 
1900) css a ce 9,000) agno 


or 1OUKM) [2,452 





Tt may be mentioned that the original forecast for 1902 was 11,000 
feddnns; while the latest estimate is, that 14,040 feddans will be leased 
in tliat year. 

The erops raised were good, with the exception of the cotton erop, 
which suffered from fogs. At the late agricultural show, this estate 
had eight exhibits and seven awards, including One first prize for inats, 
ml 2 ‘beonzs medal for cotton, 

Flour mills, worked by water, have been ereeted and have, already, 
proved remunerative. 


THE NILE RESERV OIKS. 


Mr. Webb, in his attached Report, has given an excellent account of 
the history of these works and of the yearly progress made since their 
commencement. L will therefore contine my present remurks to 
brief description of last year's work, 


The Asean Dam, 


By the end of the year 1900, construct ion had been so energetically 
proceeded with that, the only foundation work remaining to be executed 
was that ot the larive chance ‘lon the extreme west of the cam, 

On the 21st November, 1900, a5 soon as the flood had subsided, the 
work of closing this branch of the river was commenced, by throwing 
a stone dam across what is known as the Mohamed Ali channel. This 
done, &Sudds,” of stone and of sand-hbags, were earned! serces the 
western channel, upstream and downstream of the line of the dam. 
By the Ist week of February, 1401, these were closed, and, by the 
1st of that month, the foundation pit was pumped dry. Four 12" 
centrifugal pumps were employed in unwatering the area enclosed by 
the *sudds,”” but eventually one pump was found to be sufficient to 
keep down the leakage through these temporary dames. 
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Tt was hoped that the rock, in the bed of the western channel of the 
river, would prove to be sounder than had been the case elsewhere, 
Unfortunately, this hope was not realised. The rock, here, proved to 
be as badly decomposed as in the worst points alone the foundation 
trench, and excavation had to be carried down to an av erave depth of 
6 metres below the river bed, before solid rock was reanhet while for 
a length of some 80 metres, the depth was as much as 7 metres, 

By the 17th April, the excavation was completed, and the masonry 
of the foundations was commenced. By the 17th of July, it was raised, 
throughout, to R.L. 96, or 2] metres above the bottom of the lowest 
point of the foundations of the dam. 

Throughout the rest of the structure, the masoury was so enervetic- 
ally pushed forward that, by the arrival of the flood, the only lengths 
of dam submerged were in the western channel abovesinentionel ‘and 
in a part of the central channel, These portions were purposely left 
low, in order to permit of the passage of a possible high flood and in 
order to prevent the inundation of buildings and lines of railway 
required for the following season's work. 

By the end of 1901, the masonry, throughout the line of the dam 
proper, was brought up to an average of R.L. 99, ie., only 10 metres 
below the eventual crest-level of the structure. On the lock, also, 
excellent progress was made, so much so that, by the end of last vear, 
only 6,000 metres cube of masonry remained for execution in 102, 

Considerable improvements were carried out in the river, up and 
downstream of the navigation channel, with a view to rendering the 
passage of steamers and boats easier, In all, 25600 metres cube of 
rock were removed for this purpose in LOL. 

In order to give a free water-way to the sluices of the dam, a trench, 
® metres wide, was excavated along the upstream face of the work, 
wherever the rock was higher than the cills of the sluices. On the 
downstream face also, considerable excavation Was carried out, 40 as 
to improve the free discharge of the sluices, by assisting the escape of 
the water. 

60000 metres cube of rock were blasted and removed, in. this 
puurticular work, 

The total cubes executed are as follows : 














NATUHE OF WORK. Eaecutedd in (i). Exewnhedl tu euil af [a, 
Metres cube, Metres cule 
Rock oxeuvation .., jw. ss LI2855 GUUATO 


Alasonry ... va 230344 475812 
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fy the end of last year, only 65000 metres cube of masonry 
remained for execution, and it is confidently expected that the whole 
will be completed by the end of May, Looe, 

The progress made with the ironwork was also eminently sutisfac- 
tory. All the wndersluices, in which cast-iron linines were decided 
upon, were erected, The cast-iron prooves and cills of 100 sluices 
were fixed, leaving only 80 sluices to be thus provided for in L902. 

A commencement was made with the sluice-vates, and 30) of these 
were in position by the end of last year. 

In the lock, the erection of two of the large gates was commenced, 

The total value of © perinanent” work completed up to the end 
of LOO), was LELIS21617, 

by the terms of the contract, the contractor receives payment in 
advanee, upon “preliminary” works tn zeneral, and also Upon materints, 
plant and ironwork. These advances are recovered from the payments 
Wade upon “permanent” work done. A retention is also made pO 
the work while in progress. 

Thus, the value of “pertmanent™” work being as above sed 


MOWER WIRs. caceosues teks “See. “ge: Tae vowel Eee fez IS2 1017 
The retention wquuls... 40. cc. see ee aan vee wee veg whe ILD 


Differeice = £EAT&S617 








The total payments made to the contractor, np to the end 
Oe I ees, ouemnee) pas, cove Gilt cpu ae 272 


The account then stands thus :— 


Value of permanent work (less reduction) .. 4... 0... 4. L788617 
Advances on preliminary work, materials, plant, ete,  ... WV 
Payments mde For lamilsc. 4a, ccc anes ces ace ce MUMIW) 


Total... .. ... SB2108972 

As regards the above, the advances, ic. £E.290545, will all be reco- 
vered from the payments made for “permanent” work during 1902. 

ro ee ae ea ee Ee a 3 ates -_"- wee 

Phe ny erage number of men cmploved, at Aswan, in 1901, was 4,347, 
of whom 746 were Europeans, 

The greatest number employed in any month, was in dune last, 
when S442 natives andl (02 Europeans were at work. 

Arrangements were made, in | M01, to demarcate the water-levels, 
which affect the villages and lands which will be inundated when the 
Reservoir is Full, 

A series of monthly river discharges has been commenced at Wadi 
Halfa and at Aswan, in order to assist in the ealeulation of the amount 
of water available yearly, for storage in the Reservoirs, 


SS 


the Asyut Weir, 


At the beginning of last year, the only foundation work remuininc 
for execution was a short le neth j in the middle of the river. Although 
this length was short, the work was of an exceptionally difficult nature, 
owing to being situated in the very centre of the main stream. It 
moreover peer very louy and costly “ Sudils,” as it was found 
impossible to enclose it, except : by carrving out these ** Sudds” from 
the east bank, 

This necessitated the un-watering of a very large area. In fact, the 
“Sudded” enclosure was 13} acres in extent, The “Sudds” were 
commenced on the 28th of January, and, by the 4th of Muy, pum ping 
Was Sonipence: 

Fifteen 12°, one 10", one 8", and one 6’ pump were employed on this 
work. [by the lOth of May, a start was ‘made with the foundations. 

Qin June the 12th, the last stone in the foundations was laid, and by 
the 50th of that month all the pers were raised above mean water-level, 

Owing to the numerous and very powerful springs, the closure of 
the last piece of foundation was a work of extreme difficulty and 
necessitated very special measures. In order to obviate any chance of 
cavities under the foundation, holes were bored at every 3 to 4 metres 
distance apart, and liquid cement poured into them. 

Some idea of the ditheulties with which the Engineers at Asyut 
had to contend, may be gathered from the fact that 974 springs were 
dealt with during the construction of the foundations, 284 of which 
were encountered i in the season of LOOT, 

By the end of last year, the superstructure was completed, with the 
exception of a small portion of the parapet. It is expected that all 
will be completed by February, 1902, 


The dbrahimiyeh Canal Heal and Lock, 


The diversion of the eanal, for the construction of this work, was 
only commenced in the end of November 1900, but progress was 50 
rapid that, by the flood, it was possible to close the diversion and to 
pass the water through the new regulator and lock. 

By the end of the year, the masonry was practically completed, the 
gates alone remaining to be supplied, 

A successful piece of river training was carried out in 1901, by which 
the deep channel of the Nile wus div erted [rom the east bank, tu» the 
centre and western bank. 
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The total expenditure on the Asyut Weir, up to the end of 1901, 
has been #794446 of whieh £2527 40 Wits spent lipst year. 


Rerams to tHe Pome Temwrur. 


Tn connection with the Reservoir, it was decided to consolidate the 
foundations of the monuments, in ord:r to reduce to a minimum any 
risk of subsidence, when the water-level rises in the lake formed above 
the new dam. A credit of £E.22000 was asked for, and was granted 
by the Caisse in the lutter months of last year. Special experts were 
brought out from Eneland and work was commenced in November 
1901, ai sum of £E.3499, being expended to the end of that year, 

Mr. Webb, in his Report, gives a detailed account of the wor k. [have 
myself. at different times, written a good deal on this subject, and will 
therefore contine myself toa very brief mention of this interesting 
opernition, 

The methedl adopted for strengthening the foundation, is what is 
known as “nnder-pinning,” Le. introducing sound masonry, underneath 
that of the old foundations, in such manner that these last shall rest 
upon a solid base, Wherever te wis feasible, the new InnsOnrVy Was 
carried down te the solid rock, but where, on account of the ereat depth 
of exenvation, this was impracticable, it was e very where brouvht down 
to the present “saturation” level of the sub-soil, below which level it 
is not expected that any subsidence will occur. The new ISOMIy WHS, 
in all erses, laid ii cement-mortur, In the colonnade, where cross walls 
existed, steel cirders were introduced under each column, These wirilers 
were, fee, canbe lea in minsoriry, anil finully, eement-grout was poured 

, to fill wp the interstices. 

"he following was the programme finally decided upon :— 

To underpin’ " the following down to prevent saturation level 
(R.L. 97 °00):— 

” The Eastern colonnunde. 

2) The Western colonnade and the Temple of Neetanebo, with the 
me girders as above-mentioned, 
(3) The Niosk. 

(4) The Temple of Hathor. 

(5) The foundations of the gateways of Hadrian and Adelphos. 

(th) The East colonnade and riovwoin, oF the entrance court of the [siz 
Temple. 

The foundations of the great Temple of Isis, were originally carried 
down to solid rock, so require ne strengthening, 
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In addition to the above, the mud buildings of the Coptic village 
are to be removed and the terraces drained, and revetted with stone. 

By the end of the year, good progress was made. The West 
colonnade was completed and a good start was made on the Mast 
colonnade and Kiosk. It is expected that the work will be completed 
in June, 102. 

Great praise is due to Dr, Ball, who was in charge of the work, 
and to Mr. Talbot, the expert brought out from England. The task 
before them was one of considerable difficulty, as the we'ght of 
the masonry to be supported was very great, and the depth of the 
excavation, beneath the existing foundations, was, in some instances, 
as much as 10 metres. Until this space was retilled with masonry, the 
entire mass above had to be supported upon timber shoring, To add 
to the diffieulty, the stability of the superstructure was, In many places, 
very questionable, 

That this work should have been done, without displacing a single 
stone from any of the existiny Temples, is a feat of which Messrs 
Talbot and Ball may well be proud, 

Once the work is completed, there can be no doubt that the Temples 
will be far safer than they ever were before, Had nothing been done 
to them, portions of them must have subsided at no distant future, 
even without any rise in the water-levels of the river. Now, there is 
every reason to hope that they may be preserved for a long period of 
years. 

The successful record of progress inude last year, at Aswan and 
Asyut, reflects the highest credit upon the entire staff employed. Tt 
is, indeed, difficult to speak too highty of their work. Mr. Webb, the 
Director General of Reservoirs, coutrolled and directed the entire 
operations In a most able manner. The Resident Engineers, viz.. 
Mr. Fizmaurice at Aswan, and Mr, Stephens at Asvut, carried out the 
very arduons task entrusted to them in a manner hevond praise, The 
Public Works Department suffered a heavy loss, by the departure of 
Mr. Fitzmaurice to take up the post of Engineer to the London County 
Council. Fortunately, a most eficienut substitute was available tn his 
first assistant, Mr. May, who lias been appointed to lis place, While 
mention is made of the remarkable services rendered by the Government 
Engineering Staff, an equal amount of praise must be accorded to the 
representatives of Messrs Aird and Son, Vre., Mr. John Blue at Aswan, 
and Mr. MeClure at Asyat. These two gentlemen have laboured 
‘neeasantly in the interest of the Egyptian Government, as well as of 
their own firm, and the result of the vear’s operations bears the highest 
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testimony to the snecess of their labours. Avain, Mr. Tabor, the 
representative Of Messrs Rausomesand Rapier, has an equally good record 
to show for L901, in the shape of the very excellent progress made 
with the erection of the ironwork of the Aswan dam. 

Throughout the year, Sir Benjamin Baker, the Consulting Engineer 
to the Eeyptian Government for these works, has devoted much time 
to the consideration of the many problems set before him. He visited 
them, twice, during the course of 1901. Egypt owes him a considerable 
debt for the exceptional services he has rendered in connection with 
the Nile Reservoirs. 


THe Ienigatios Srarr iw 101. 


Yearly, in concluding my Report upon the year's operations, I have 
to say a few words rewarding the very competent staff, whose labours 
it records, 

The difficulty [ find is, when evervbody has worked so well, to 
express my opinion ina few words. Many names deserve mention 
which must be omitted, partly owing to want of space, and partly, 
because a selection must necessarily be, to a certain extent, invidious, 
If then the junior officers of the Department, who have worked so 
hard and so well, do not see their names mentioned, they must not 
conclude that this omission is due to any want of appreciation upon 
my part. They must be content with knowing that words of praise 
applied to their chiefs, are collectively applied to them also, | 

It has been pointed out, that the vear L901] was one of low summer 
supply and of poor flood, and that, consequently, while heavy pressure 
fell upon Lower Eeypt during the first half of the year, the position 
was reversed during the flood, and Upper Beypt in its turn bore the 
strain, 

That, in spite of the above, a cotton crop almost wyual to the largest 
yet recorded should have been watheredand that the area of “Sharaki” 
land should have been limite te a few islands and foreshores, is it 
result, with which Major Brown aol Mr, Versehovle, the lnspectors 
General of Lower and Upper bury pit, respectively, lave every reason 
to be satishied, [tis to these two Officers that these satisfaetor 


; VY results 
ire due. Each of them had a 
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very heavy season's work, ws: in 
addition to directing the irrigation operations, each had to slipervise 
the construction of the large number of important works which linve 
been briefly alluded to in the preceding payes, They were ably 


seconded bey the Inspectors wf Irrigation, of whom [ must make special 
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mention of Messrs Clowes and Dupuis. Both these gentlemen were 
ealled upon, during « portion of the year, to act as Inspector General, 
in addition to carrying on the direction of their own cirele. 

Mr. Langley’s health unfortunately broke down, and he was obliged 
ta absent himsele from Egypt during the greater part of the year, 
Mr. Molesworth acted for him. 

Mr. Williams, an officer of the Indian Irrigation Service, was 
appointed to the 3rd Circle of [rrigation, in the early months of last 
vear. To take up such difficult duties as those entailed by a year of 
low Nile, without any experience of the country, or know ledge of the 
language and the people, was a high trial, but Mr. Williams came out 
of it most successfully, and promises to le a valuable addition to the 
Kevptian Irrigation Service. 

The Eeyptian Irrigation Inspectors, viz., Mahmud Bey Sidki and 
Hussein Bey Wasif. rendered excellent service in controlling the 
irrigation of their respective charges, w hile Ismail Bey Sirri, the 
Inspector of the Projects Circle, can show a record of progress for the 
year which it would be difficult to surpass. 

The entire subordinate staff, both European and Egyptian, well 
merits the thanks of Government, for the satisfactory results whieh it 
has been instrumental in obtaining, in last year’s Irrigation Season. 


Part Il.—WORKS OTHER THAN IRRIGATION. 


L—THE TOWNS AND BUILDINGS SERVICE, 


The following tables show the sums expended, by this Branch of the 
Public Works Department, in 1901. On pages 4 and 4 of this 
Report, the expenditure, as a whole, has been viven. These tables 
merely explain it in further detail, The disbursements for the vear 
were distributed under the following heads :— . 


£F.. Mill, 
(a) Ordinary Brkt 


i J ix, -axio Jean csda Sua — pass Wal e2hjob O25 
(fb) Special credits granted by the Caisse de la Dette l8A534 222 
ie) Special funds provided by other Departments ... Lai) 490 
(a) Special works executed from Revenue...  ... a aso Ot 
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This figure is larger than that of L900, by £E44709,084 mill, 
Fach of the above items shows an incrense, 
The details are as follows :-— 


(a) Orpixary Boner. 


: ee aE. Mill. 
(1) General Direetion.  ... 
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(2) Pullin: Bartling abe — aie Sak . wes ayaa ee RG Ain 
il ('nire t ‘thy fag sea Saue’!) eae gee Seu” pee bbe ate aT hh: (42 
(4) Frovineial Towns... errr emer ee 9 O58 


(4) Scavenging anil Watering 


ne ie “ate, ee BS ee 2452 0 
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(7) Eebekieh Gardens awh, dik -aemy’ oe WER Ves 7IR5 (744 
(8) Alvsonliameomse 25 ci, cae. vc edu hae wae nce 444) O79 





ee £R228050 (25 
Or aninerease, over LOO, of 2ELG957,069 mill, 
I will very briefly discuss cach of the foregoing items. 


(J) treneral INrection. 


This calls for mo special remark, The suin represents the 


| meer salaries 
of the Permanent Stalf, 
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(2) Publie Buildings. 


The following is the distribution of the charges :— 
: £E, Mill, 


Temporary Diath cu. eee nee nee nee nee aeons N28 O16 
Ghoneral charies un. ev see) eee eee ph ane ka MO ATL 
Materials nnd Plant... 6c. ace cee ene cee tue ae 1079 Abb 
Repairs aril Minvimtomiance ccc cen cee ree eee es i256 (0 

Total cae ase LEA 46; 


The first three items call for no special explanation, The expendi- 
ture is slightly in increase of the previous vear, hit met suthiciently so 
to necessitate any detailed description of the reasons for the increase. 

The last item, viz., “* Repairs and Maintenance” is an important one, 
In my last year’s Report, 1 enlarged upon the inadequacy of the funds 
available for the up-keep of existing Public Buildings, As I then 
explained, the greater portion of these buildings are of great age ancl 
were, moreover, badly designed and badly constructed. Mr. Perry 
shows that comparatively few buildings are of as recent date as the 
year 1890, and that the majority go back as far as the year 1835. 

These older buildings, be criticises as beng “all defective.” There are 
no damp courses. The foundations are constructed of inferior material. 
The walls, though thick, have no bond, and the mortar is composed of 
rich lime, with very thick joints. The timbers are, as a rule, too hght 
for the spans, and sanitary arrangements are most primitive. The 
majority require complete reconstruction, Any sttisfactory, or lasting, 
repairs are impracticable. Money spent upon these buildings, is money 
thrown away. All that the Service can do is to patch them up, and 
endeavour to take them last until funds can be found for gradually 
replacing them by new ones. 

In very few instances do record plans of these old buildings exist, 
Consequently, when important work has to be done to any of them, a 
new set of plans has to be made. This involves a very considernble 
amount of work, 

In 1901, four hundred and twenty-three Government buildings were 
repaired, for the sum indicated tn the Table. A very large proportion 
of the money was devoted to re-roofing, ie., to replicing the defective 
old roofs by new ones. £E.2202. was spent in this direction on the 
Ras El Tin Palace, alone. 

T alluded, in last vers Repu rt, to the repuirs af the Mansur Prison, 
a portion of whieh failed in 1900. The causes of this failure were 
then briefly described. It is, conseq mently, (necessary To ilo more 
than repeat the opinion which T then expressed, viz., that the officer, m 
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charge of the work, was much to blame for having permitted inferior 
stonesto be placed mnder the bases of the tron columns. 

Mr. Perry wives a detailed account of the repair operations. This 
account, Which is accompanied by drawings, is very interesting and 
deseribes clearly the method employed. The tndertaking was a bold 
one, as the prison is a four-storied building; the corridors, in each 
story. being supported by ¢ust-iron columns, one above the other. On 
the top. is a Police Barrack. The inferior foundations were, in every 
case, removed and replaced by sound ones, and the columns of the lower 
story were replaced by new ones, without enusing any accident, or the 
least subsidence, in any portion of the structure, Moreover, the 
prisoners, and the Police-guard, occupied the building, as usual, 
throughout the operations. This successful result reflects much credit 
upon all those concerned in it. The total cost of these repairs was 
#10, 1068, 

During the last few years, much has been done towards the improve. 
ment of the Public Buildings in Egypt, as is testified by the handsome 
and commodious structures now to be seen in Cairo and in many of 
the Provineial Towns, Nevertheless, much remains to he done, before 
the different administrations ean be said to be properly and safely 
housed, and a large expenditure will have to be met before this result 
is attained, Meanwhile, the annual repairs budget must be applied to 
imintaining the existing buildings as far as the funds will allow, It 
must not be forgotten, however, that all huildings, even those of the 
hest desivn and construction, require an annual sum for their mainte- 
nance, if they are to be preserved from decay and from falling into 
disrepair. If, as ] said last year, the estimated money value of the 
existing Public Offices in Egypt, be taken into aecount; the annual 
allotinent for repairs falls to a percentaye far below that allowed, under 
similiar conditions, anywhere in Europe. 

Again, the sum in question, large as it appears to be, does not 
represent that actually available for expenditure, Upon actual repairs. 
Many charges, which considerably reduce the total, have to be met 
from it, 

(3) Caire City, 
The following are the details + 





Pp .* £ E. Mille. 
Temporary Stal are fideo mai Spee ie) see ek ee ce Tah Ai) 
General charges ‘6 : 


Plant ani Muterinis,.. 00.0 0. ce ce, wees ‘ds, Pwant! ot 1884 ry 
New Works ... .. 8 


iy » Sol Rd 


sat ee Dean Bt Gs ees 22033 201 
.. £E. 97663 (4s 





This total is less than that for 1900, by £E.5109410 mill. The 
reduction is almost entirely in the item of “* Plant and Materials,” 

The above expenditure represents that of the construction and 
repair of roads, together with the up-keep of gardens, squares, avenues, 
ete. The total is utterly madequate for the wants of the city, a8 the 
following figures, revarding the roads, will show : 

The total road-surface of Cairo, is 2,805,482 square metres. Of this 
area, only 1,378,610 square metres are metalled, the balance consisting’ 
of earthen roads, 

By degrees, and as funds allow, the material, used for metalling, ts 
heme changed, and basalt is being substituted for the soft fmestone 
formerly used. In 1901, 55619 square metres of limestone road were 
broken up, and replaced by basalt metalling. The total area of basalt 
roads now existing, is 515938 square metres, or not much more than 
one-ninth of the total road area of the city. 

The first cost of the basalt road is higher than that of the limestone 
roads, but the former wear infinitely better than the latter, and also 
produce a better surface. Asa step towards unprovement, 21740 square 
metres of earth-roads were macadamised, with limestone, in LOO). 
Funds did not permit of basalt being used for this purpose, Mr. Perry, 
in his Report, gives a series of tables, showing the cost of the different 
kinds of road construction and repairs. It is only by the most rigid 
economy that he is able to keep the Cairo roads in as good order, as 
he does. 

The Caisse de la Dette has granted a credit of £E.20000 for laying 
down certain roads, in the native quarters, with asphalt, in 1902. IF 
this is a success, it is proposed to gradually introduce this method, of 
ensuring a good road surface, throughout the city. 





frardens and Nurseries —T hese cost a total of £E.1996, excluding 
the Ezbekieh Gardens, which will be mentioned separately. 


The Ghezireh (rrotto.—This place, which for many years had fallen 
into disrepair, and which formerly bore an evil reputation, has been 
taken in hand by Mr. Perry, and transformed into one of the most 
charming spots in Cairo. The gardens have been laid ont with 
much taste, and enlarged considerably. The old tanks have been 
repaired and supplied with plate-glass, while water is laid on throughout 
the entire area. It is proposed te form an aquarium here, for the 
different kinds of Nile fish. This, in addition to the beauty of the 
gardens, ought to attract visitors. It will be open to the public in the 
autumn of 1902, The expenditure for 1901, was £E,2398, 
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(4) Leral Commissions in Provincial Townes, 


The following was the Budget expenditure for 101 >— 


EE. Mills. 
Temporary Staff ace ive ian cts See een eins ene) aes G16 427 
General charges oor . wap) ee a Sadi Too) | |400 
Miterinis‘and Plant... 2.0 222 Sie eka faee0 Cie Cees Ge 49 134 
War Works: sie. ats ase sent ene [eee nae) tere ea 142 auth 
Repairs and Maintenance oo. ace cee eee ree eee ree AOD GDS 


Total... .«.. «. £E. 46269 O58 





This exceeds the expenditure of the previous year, by £E,4498,664, 

These sums are controlled and expended ley the loeal Committees 
of the different Provincial Towns. These Committees again, are 
controlled ly oa permanent Committee, which sits at Cairo, and 
examines all proposals for expenditure, exceeding a certain given small 
Arment, 

The sums, at the disposal of the Committees, were chiefly devoted to 
the opening up of new streets and the filling up of hollows. The 
towns on the Suez Canal, viz.. Port Said, Ismailia and Suez, together 
with the town of Mansura, are in a different category from the others, 
Those on the Canal, are exempted from the control of the aforesaul 
Permanent Committee, and the Ministry of Public Works directs their 
expenditure. The town of Mansura has a Municipality of its own, 
which possesses powers more extensive than those granted te the local 
Committees, but still strictly limited. The sum at its disposal,in 1901, 
was LEAH, of which it expended £E.12765 during the year, chiefly 
on paving, water supply and electric lighting. In all, twenty-four 
towns have now Loeal Committees, including Mansura, 

Mr. Perry, reports favourably, on the whole, upon the progress 
made, but save: ~As a general rule, the Local Committees still show 
“n tendency to prefer luxuries to necessities. It seems absurd to 
“devote a large proportion of the small permanent budget, to the 
“introduction of electric light into a town full of poisonous Birkets, 
“with no adequate water supply or drainave, and devoid of paver 
“streets, latrines, ora well organised Scavenging Service. The Interior 
“might lav down, as a rule, that these refinements should follow ant 
“not precede the introduction of the rudiments of civilisation.” 

Concessions for electric lighting have been given for Helouan, Zifta 
and Tanta, Sehemes for the lighting of Medinet El Fayum, Sucz 
and Damanbour are under consideration. 

The project for Zifta and Tanta, differs from the others, inasmuch 


as it is to be provided from a central generating plant, situated mid-way 
between these two towns, which are some 43 kilometres apart. The 
power will alsa he distributed, when required, for pumping and other 
industrial purposes, along the line, Electricity will be transmitted by 
means of an over-head wire. This experiment is interesting, as being 
the first instance, in Eeypt, of an attempt at transmission of power, 
for a long distance. 

Works, for water supply, have been undertaken at Aswan and Kena, 
while similar projects for Kafr Zayat and Beni Suef are at present 
being studied, 

At Aswan, the water is raised from the river, and pumped into a 
reservoir, some $7 metres above low-water level in the Nile. From 
the reservoir the water is delivered, by pipes, to the town. The cost 
of the works, when completed, will be some £EL4100. 

The Kena project is practically completed and has cost £EATOT, 

The total lift, at. this place, between the low water-level of the river 
and the reservoir, is just under 15 metres. The reservoir Ines a capacity 
of 960 metres cube, and the distance from the pump, to the reservoir, 
is a kilometre and a half. 


(5) The Scavenging and Watermyg of Cairo, 


The work done by this Service has been so frequently described in 
previous reports, that my present remarks will be of the briefest. 
There was no increase in the aren in 1901, 61% of the total road 
surface is cleaned and watered daily, while the remaining 397% is 
cleaned and watered once in every four days, 

There were no changes in the working staff. The total number of 
animals employed was 421. The price of fodder was abnormally high, 
in 1901 and the keep of these animals consequently cost considerably 
nore than in previous years. In order to meet the deficit, thus caused, 
a transfer of money was made in 1901, from the regular Budget 
Reserve. 

An arrangement has been made, hy which this entire Service, with 
its budget, was transferred to the Sanitary Department, from the Ist 
of January, 1902. [t seems probable that this will result in an economy 
in working, and the change was certainly advisable, as the Sanitary 
Inspectors. of Cairo, will be able to supervise this Service as well as 
their own. The work itself is one which should properly be controlled 
hy the Bourd of Health. 

Messrs. Powell, Fitzpatrick and Badr Effendi did excellent: work in 


1901, in connection with this Service. So also did Mr. Keith, who is 
in charge of the town stables. 


(4) The Lighting of Cairo. 


(;as.—There are now $233 lamps in the city. or an increase of 62, as 
compared with 1900, Arrangements are heing made, for still furt hes 
increasing this number in 1902. A grant of £1.2000 has been made, 
whereby 293 lamps can be added to the total. Those parts of the city, 
where lamps are most urgently required, have been selected for the 
extension. 

The expenditure for 1901, was £EL19010, as against £1.20356, 
me LE), 


Electric Laghting—During the vear, the lamp connection was in- 
creased by 28 per cent. This incresae wad equivalent. at the end of 
the year, to 62500 lamps of eight candle power, The connected number 
of subscribers increased by 36 per cent. Ten kilometres of high and 
low-tension cables were laid in order to meet the demand, The high- 
tension cables are tested by the Public Works Department before 
connection. For low-tension cables, the maker's certificate is considered 
to be sufficient, 

The year 1901, is the first, since the commencement of the con- 
cession, in which no break-down took place in the current supply. 

The Khedivinl Opera House has a separate generating plant of its 
own. This is worked by a European firm, and supervised by the 
Public Works Department. 

Monsieur Jacot, the Government Electrie Engineer, has rendered 
excellent service in controlling the different concessions and in exa- 
mining and studying the different projects submitted. His work is 
very heavy, as it includes the Cairo Tramways and Telephones, as 
well as the electric lighting of the city. Further, all projects for 
Provincial Towns are submitted to him for study. 


(7) The Ezhebieh Gardens. 


The receipts were LE.1154 in 1901, while the expenditure, including 
water and gas lighting, was 2E. 2244, A deficit of £F.1109 conse- 
quently resulted. Mr. Perry attributes the falling off in the receipts 
to the fact, that the garden summer theatre was closed for some time 
for repairs, and also to certain difheulties connected with obtaining the 
services of the Egyptian Military Bands, 
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(8) Miscellaneous Eapenditure. 


This is composed of a number of small items and ealls for no special 
mention. 


(6) Exrexprrern Uxper Srectan Creprrs, PROVIDED 
By THE Caisse DE LA Derre, 


The following is the general distribution :— 
&E, Mill, 


The Cairo Court of Appeal i... cee cee cee ee wee S173 le 
Alexandria Tohaceo Store. 02.0 ccc ene eee tee nee 1774 470 
Cairo Arn Museum and Library... ... 0.20 se ee LOG | S00 
Cairo Egyptological Museum... 1500 cs. see see nee 24255 Ls 
Sundry New Public Buildings. ... 0... 0... ce oe 11920) G1 
Cairo, storm-water drainage 4.0.6.0 we, cee cee eee WW67s = Baal 
Road at Rod El Parag... ce eee eee tee eee oe ieee eo 
Repair to ancient Arab monuments ... 0 ce. cee oe a 





Totats ao ser ass BBUGRRS O99 
The last item, although inscribed in the Budget of the Public Works 
Ministry, concerns expenditure which is only indirectly controlled by 
that Administration. The details of this expenditure are directed by 
a special Committee, which publishes its own annual report, upon each 
vear’s operations. 


Tur Carro Avreat Court axp Perisox. 


This building is now complete and has been occupied by the Ministry 
of Justice for some time. The total cost has been £E.109000, and 
the expenditure, in the above table, refers to fittings, furniture, ete, 
The new Court is a handsome and roomy structure, with a prison for 
300 prisoners attached. It is excellently situated, close to the othees of 
the Governor of Cuiro, but, unfortunately, 1s 1m far too close proximity 
toa mass of unsightly houses. It will be necessary, some div, when 
funds permit, to buy up these buildings, anid to form an open space 
around these courts. | 


Arexanpria TOBACCO STORE. 


This is an addittion to the existing stores, which have proved insuf- 
ficient. The area, covered by the new building, ts 4000 square metres. 
The roof, flooring and columns are built of * Béron Armée.” Work was 
heyun in September, 1901, and should be completed by Mareh, 1902, 
The total estimated cost is £E.12500, 


Tur Aran Museum axp Linrany (Caro). 


AEATOUS lias been spent upon this luilding up to date. It is 
rapilly approaching completion, anil it is expected that the transfer of 
the collections can take place in 1902. “Beton Armée” Thus heen 
employed in the Hoors nud lintels. It is a verv handsome structure 
with striking facades. The style of the architecture is Saracenic, The 
total estimated cost is £E.AUN00. , 


Ture Koarvyvraonogican Museum (Carmo). 


This building is practically complete, and lines been handed over to 
the Museum Authorities, At the time of writing, the transfer of the 
collection, from the Giza Museum, lias been very nearly accomplished, 
Little work now remains to be done, beyond the completion of the 
enclosure will and roiling: the houses for the staff and stores, work- 
shops, ete, 

The total estimate is £EL218055. of which £EAAG8S9S has been 
apent tip to ‘late, 

It is proposed toopen this Museum to the public, in November, 1902. 
The lighting arrangements have given a considerable amount of trouble, 
not from the usual cause, viz., want of light, but from the reverse, It 
has been found necessary to close n considerable number of the windows 
in the upper story, and experiments are in progress for reducing the 
area of the top-lights. 


Suxpey NEw Posauic Burmpres. 


The list of these is a very long one, and 1 will me rely allude briefly 
io the more important ui lings, 


The Cairn trealopeal Museum, 
This has been taken over, and completed, at a total cost of EE A160, 
the hauly (Cramer Memorial honndling Hospital, 
This lass niece been completed, dt cost of Ba Oe Zaith, 
Customs Sheds ( Alecamlria). 


These consist of ten large sheds, on the Quays, covering a space of 
$166 square metres, They are for the purpose of protecting the 
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marchandise, when landed from the ships, from the weather. These 
sheds are constructed entirely of iron, upon a concrete foundation, In 
two instances, piles were used in the foundation. Their estimated cost 
is £E.16046, of which £E4895 was expended L901, 


The Pert Said Gouvernorat., 


The west wing of this building was completed in 1900. The central 
block and the east wing, are now under construction, (ood progress 
was made in LOW, and the masonry, at the end of the vear, was well 
above ground. The estimate amounts to £E.LAUHO, of whieh 
#E.2411, represents the expenditure for 1901. 


Cairo Central Fire Station, 


This station is to contain five fire-engines, with barracks for the hre- 
mien, anil stall inier for twelve horses. The total estimate amounts to 
£E.2500. 

Unfortunately, the foundations have turned ont to be extremely lead. 
The soil here consists of rubbish and debris, to a considerable depth, 
and the site is seamed with a net-work of old sewers. Tt has heen 
decided to apply the *Béton Armé” system here. The delay was 
unavoidable, bat the progress for the year was, in consequence, but 
small, and only involved an expenditure of £11006. 


Caire Post Ofice (Annex). 
This was completed in LAM, at a cost af £E,12297. 
Port Saad Lost Office. 


Good pPropress has been made. EAS 27 Wiis spent in LOO, Mit af 
a total estimated cost of £E.25000, 


School of Law (Carre). 


Here also, the foundations have turned out to be bad. This is the 
case with Tren of the public varie lines af Cairo. Special precautions 
were consequently required and delay was thus caused, Work will, 
however; ‘be pushed on rapidly in 1902. This School, which will 
accommodate over LOO pupils, 1 estimated to cost LE.22100. £E1S60 
was spent in LOOT. 
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Caira Girls’ School, 


Owinw to the same canse as above, viz. bad foundations, work was 
not commenced in 1901, Te will be began in 1902, 


Shebin-el-Nom, Semmary Tribunal, 


This was commenced in 1901 and will be complete | in the current 
year. The cost, wp to date, has been £019. 


Agricultural College (Cairo). 


Giood progress was made in 1901, ancl it ts hoped that the buildings 
will be completed in 1902. The estimated cost is HELAITHS3. At this 
site also, much trouble wns experienced with the foundations, 


The Mubtadian aul Dar El-Ulum Sehools ( Caira). 


These works were completed in 1901, The expenditure for the 
year, being £E.G000. 


frovernment Printing Press (Cairo), 


This work is now completed, at a total cost of £E.15128, of which, 
£ETOO0 represents the expenditure for 1901, The old building has 
heen entirely reconstructed, with the resalt, that handsome and 
serviceable offices, liglited throughout by electricity, have replaced the 
former very defective ones. A house for the Director has also been 
hunalt. 

*Béton Armée” was largely used in this construction. This work 
was controlled by the Engineers of the Public Works Department, but 
much of the credit must Vie wivell to M. Chelu Bey, the Director of 
the Printing Offices, He has personally supervised most of the works, 
and it is largely due to his energy that they have been carried ont so 
cheaply and so well, 


Th ‘’ i rT ra Aoolayiecal (re ridens, 


Two new lion-houses were constructed, at a cost of E4329. The 
Director's house was enlarged and the elephant stables completed, for 
an expenditure of £1700. 


The Bulac Town Stables (Cairo). 


These buildings are desivned to tuke the place of the stables and 
offices, whieh were handed over to the Army of Occupation, when the 
arrangements in connection with the land for the Egyptological 
Museum were maile, 

The sanctioned design and estimate allowed for eleven seta of 
stables: These were to cost £E.10000. 

It is regrettable to have to state, that the estimate, as prepared by 
the Building Department, was far from accurate, and contaimed many 
omissions. The result has been, that only seven sets of stables have 
been completed, while £E00 of the total eredit, bas been expended! 
Consequently, the service is short of its requirements, by jonr sets of 
atubles, and, at the same time, has only at its disposal a credit of 
£61000, with which to build them ! Lengthy explanations bave been 
made to me of the reasons for this fiasco. | cannot consider any of 
them to be satisfactory,and the result is not creditable to any of those 
concerned. 


In addition tothe buildings mentioned above, many smaller works 
(chiefly in the Provinces) such as Police Barracks, Government Offices, 
ete., ete, were in progress during the year just past. 

The sum, given in the table, inctades the expenditure controlled by 
the Prisons and Sanitary Departments. The latter Service entirely 
supervises its own works, by its own special Engineers. In the case 
of the Prisons, however, the Pablie Works Enpineers still exercise th 
certain amount of superintendence. Mr. Perry criticises this arrange- 
ment, and suggests, that, in order to get rid of the present dual 
control, which at times produces friction, it would be better that the 
Prisons Department should follow the system adopted hy the Sanitary 
and Quarantine Services, and entirely control its own constructions, by 
means of its own Engineers, merely submittme the designs to the 
Public Works Department for check and apen val. 

Lavree with Mr. Perry. 


* Bétan Armé.” 


Before leaving the subject of buildings, | would wish to draw atten- 
tion to an interesting rote presented hy Mr. Perry, int bis attached 
Report, upon the employment of the above system, in Egypt. 

He shows how largely it has been need, and the economy, as well as 
the efficiency, which has resulted from its application to Ol buildings, 


ae 
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This is more particularly the case, where, as in Cairo, the foundations 
are bad, and buildings of great weight have to be founded upon a 
mass of debris and refuse. the accumulation of centuries, whieh covers 
the solid soil, to a depth of many metres, 


Tue Cano Stronw-Watrr Draisace. 


This is described in much detail, by Mr. Perry, in his LOCO PTL We 
Report. 
Work was commenced on the Sth ane, 1901, and completed by the 
29th of November of the same vear, 
The total length of drain is $1155 metres, 
OF this: 





237 metres are mgaon ry sewers, 
Si) - concrete pipes, 


oh * sbome-w ures pipHes, 
i128 ” JUNCETOn pipes, 





SU metres, 


135 gullies, 187 man-holes, 4 syphons, and a masonr y out-fall sluice 
were erected. The work was earried out uniler high pressure, owing 
to the necessity of completing it before the netiod of annual storms. 
Moreover, in the native quarters of the town, the narrow width of the 
=CPeets wreatly inerensed| the liftiea| ties of working, Many of these 
streets are only from 4 to 6 metres wide, anil the exenvation treneh 
descended, in places, to 3 metres below the rond-level, [tis easy to 
comprehend that work, tinder such conditions, was both diftienlt and 
dangerous. Most of the ahcent houses had to be shore up by 
heavy timbering, ther foundations, as a rule, being extremely ee 
The earthwork, also, was very expensive, as ip had to be carried. 
baskets, along a narrow bank, on either side. Lastly, the RENE 
water gave much trouble, © Much of the work was executed, at night, 
and by lamp light. The Tramway 
even a day. 

The total expenditure was, as given in the ‘Table 5, but this does nwt 
include all charwes, [tis expecterl, however, that a tatal of some 
£21000) will In sufficient, which is considerably less than the credit 
allowed. The rainfall, in the winter of 1901-1902, was hot very heavy, 
and therefore these works were not fully tested, It was, however. 
sufficient, to prove that the drains functioned excellently, The water 
ran quickly off the streets and was disvharged junto the old canal at 


Kasr El-Nil. 


servi wae not inter rupted for 
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The execution of these works was entirely supervised by Mr. Reboul, 
the Director of the Cairo Tangim Service. Very great credit is due to 
him for his energy and untiring labour, without which, completion 
could never have been secured in such a short pertod of tine, 


Roo-En-Fanag Roan. 


This expenditure represents a portion of that required for carrying 
a inetalled road down to the new grain stores and quays, situated at 
Kod-el-Parag, north of Cairo, A larg? namar of river boats now 
discharge their cargoes at this place, and it was indispensable to provide 
them with a good cart road, by which produce could be transported to 
the City and Railway. An arrangement has been made with the 
Tramway Company, by which the latter will run a branch of their 
system to these quays. The estimated cost of this road ts £14300, 
[t will be completed in 1902. 


(c) Specian Fuxps Provrpen py oTHER DeparTMents. 


The list of works carried out, under this head, isalong one. Thirty 
works, most of them small, were completed for the expenditure given 
in the table, on pawe 34 of this Report, viz., £EA4511,490 mill. Space 


does not permit of my describing them all here, and they are all detailed 
in Mr, Perry's tables. will then only mention those works costing 
more than £ELLTOO0, ie, six in all. 

These works were: 





ee, Mill. 
Coastenurd sheds at Alexandria (Finance Ministry) . Leo 000 
Pipes at Bulae Dacrur station (Railway Administration)... L035 fe 
Bulac Printing Office (Finance Ministry) ... 0... 0... TSS OG 
Tanks, Gezireh Aquariom (Finance Ministry) ... 0... ... LOWS 57% 
Beni-Suef Offices and Police Barracks (Interior Ministry). 1779) 805 
Iron railing, Gezireh Garden (Finance Ministry) ... ... 1978 276 


None of the above call for any special deseription. 


(/) Speciar Works EXECUTED FROM ORDINARY BUDGET. 
gk. Mill, 
ro (ity ccs. acc: uve Seve: Gwe! jose Cave: are eee _ ome 4 OFT 
Marintenance works ... sce see ene eee wee ces tee Ls) eed LE 
Provineial Towns <.. .1. 0 ses eee tee wee Cael bee Tie Og 
Eizbekieh Gardens ...0 see. ss aie! seein fas 14 48s 


Total... «. o. ZEDIGS9 (993 


None of these items call for any special remark, 
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THe Derawixa OFrice. 


43 projects, estimated to cost £E.268396, were prepared in 1901, 
1,080 plans were issued, 

20,533 copies of drawings were issued to contractors, to works, anil 
to different Services. From the Ist of January, 1002, a change has 
been made, whereby the Chief drawing Office has been decentralised ; 
only a portion of the work remaining under the direction of the Chief 
Architect, the rest being distributed, with the necessary staff, to the 
charge of the Officers who actually control the constraction of the 
buildings, This change, #7 properly carried ott, will undoubtedly lead 
to an economy of time, in correspondence, and in preparation of the 
projects, 


THe Camo Evecrric TRAMWAYS. 


The record, for 1901, is u sutishietocy one. 

No new lines were made, 

The mean daily number of passengers curried, las inereased fron 
48811 in 1900, to 40515 in 901. This last figure represents rather 
over 7 per cent of the total population of Cato. 

Mist pew 


The total length of existing single line... 42.0... se. T4tet 
Pe ‘3 ¥ donmble time i... ae wee BOOT 





Total 4.0 we an. SR 


The rolling stock consists of {4 motor cars and 59 trailers, 

An overhead bridge is in course of construction upon the Pyramid 
road at the point where the Tramway line crosses the Government 
Railway. 


THe Camo Terevuoxrs. 


Up to last year, overheal wires, with an earth-return system, existed 
throughout Cairo. 

With the introdnection of through telephonic communication between 
Alexandria and Cairo, it was found necessary to introduce | inderyround 
cables, with metallic currents. A new license was consequently 
granted, by the Government, to the Company, authorising them to 
make this change. The Government reserves to itself the right of 
withdrawing this license at any moment. In streets containing more 
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than one cable, these must be laid in solid cement conduits. Single 
cables may be laid without pipes, i steel-armonred, 


a 


Tre Henuax Water-Works. 


BE. Mill. 
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The receipts for 190] were... 
The expenditure... 


(areas profit... ... 2. LEAS 260 


The whole town is now supplied directly from the mains. 

245,883 metres cube of water were supplied by the pumps, in 1901, 
of which, 147,885 metres cube were taken by private individuals, and 
the balance by the Government Services.’ 


(THIZEH AXD GHEZIREH WaATER-WoORKS. 
£K. Mill. 
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Gross profit .. .. LE.LO87 363 


Total receipts for 190 
» expenditire 





Out of the above expenditure, £E.1420,520 mill. represents the cost 
of a 64 F.P. oil engine, required for the workshops, and 1,600 metres 
of pipe laid down tu the Pyramid road. 

All buildings were repaired and wood-work painted, 

£E.500 were allowed for the partial water supply of the town of 
(rizga. Of this £E.410 was expended, 1418 metres of pipe were laid 
and a standard erected for the sale of water, 


; THe Srarr i 1901. 


lt will be seen, From the foregoing pages, that this Servier ean 
show a good record of work for the year under discussion, 

Mr. Perry )ias, as usual, directed it ably, and has worked hard ata 
verv difheult task. Unfortunately, his health broke down during the 
latter quarter of the year,and he was obliged to take leave of absence, 
Mr. Sayyed Bey Chouery acted for him, 

Messrs. Clifton and Hewat, the Chief [nspectors of Buildings, had 
tt heavy season's work. They were well seconded by their suberdi- 
mites, ainong whom | wish specially to mention Messrs. Pastour, 
Ehrlich, Watson and de Cosson. 

Mr. Chapman also did good service. 


I have already alluded to Mr, Reboul’s excellent work, and | wish to 
place on record, the name of Mr, H, Curtis, of Griza, who has, as always, 
done first-class work. 

Mr. Manesealeo Bey, the Chief Architect, has, as L have shown, 
prepared a large number of important projects, 





L.—THE SURVEY DEPARTMENT. 


Captain Lyons’ Report of the work done last year, by this Service, 
isa very full one, and contains much interesting detail. lt is an ex- 
cellent record and, of itself, is a proof of Captain Lyons’ powers of 
administration. The range of his work is a wide one, and one that is 
yearly increasing in extent and importance. He has been most ably 
seconded by his small staff of highly-trained experts. 

The Report in question contains much techmical detail, [ will 
briefly allude to those portions of it which seem to me to ive the best 
general idea of the year’s work, 

— The Survey Departinent is now divided into six separate Branches:— 

(1) The Land Surv ev. including the Trigonometrical, Revenue and 
Topographical branches. 

(11) The Mapping Department, for the preparation and reproduction 
of maps and plans. 

(TIL) The Observatory. 

(IV) The Meteorological Department. 

(V) The Geological Survey. 

(V1) The Service for analysing and testing of niaterials. 


Tur Laxp Survey, 


Cuptain Lyons, for the first time, in his Report, gives a deseription 
of the methods employed im making this Survey. Previously to 1901, 
his note consisted merely of a record of work de He, a5 1b Wis not pos- 
sible. to form: an accurate estimate of the actual cost of the work. In 
acoordunee with the Khedivial Decree of the 10th of May 1899, the 
Ministry of Finance requires that the survey of two entire Provinces 
shall be completed annually, and be ready for the work of reassessing the 
land-tax, by, at latest, nidsummer of each 1 year, 

To affont this, not only must the Hints be printed, but the land re- 
wisters mitist Le completed for an area af from GI 000, to TOOOO fed- 
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dans, yearly. Unless every village, in the Provinees in question, can 
he reassessed before the end of the year, the imposition of the new rate 
of tax, for the whole Province, must be postponed for another year. 
lt is easy to understand that this means a great press of work during 
those months when field work is possible. | leave Captain Lyons to 
describe the difficulties which arise, and will merely point out that one 
of the chief ones is the propensity of the villagers to remove survey- 
points. This practice frequently invelves the triangulation of large 
areas, w secon time. Another source of trouble is the incorrect method 
in force among the Egyptian village measurers, for calculating areas. 
Captain Lyons shows that, according to the methods practiced by the 
“Messahin,” the area of a given equilateral triangle, works out to be 
I> per cent larger than it should he, while in the case of a paral- 
lelogram, with an angle of 45°, the error is as muuch as 41 per eent in 
excess, This explains the large area which, by the new survey, has te 
be relieved of taxation, as being non-existent. A class of young 
Egyptian surveyors has been formed, and turns out some {0 men per 
anninn, Only a small proportion of them, however, continue in the 
Survey Department, as they find it easy to obtain work elsewhere, 
The approximate cost of survey per square kilometre works out as 
follows :— 
eR. Mill. 
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Total... ... SES 4) per square kilometre. 


Captain Lyons hopes that this figure may, in future, be capable of 
reduction, but on the other hand, the wok of the Tnspector’ 5 pay, Wistru- 
nents, iaterials and computation are not ineluded in it. 

The following is a very brief account of last year's work. 


TRIANGULATION, 


The major triangulation of the Provinces of Dakhaliyeh and Kalubia 
was completed. The minor triangulation will be ready early in 1A02, 

A base of verifiention was mensured newr Sherbin, in the north. 

Major triangulation was commenced in the Provinces of Kena and 
(rivera. 

The computation of the work done the year before, in the Fayum, 
Was completed in LOOT, 


Tne Revence SUREEY. 


This was in progress, last year, in the Provinces of Menufia and the 
Favum. About two-thirds of the area were completed. The detail 
survey of Gharhia and t(rhiza was finished, and the reassessment of the 
land-tax completed by the end of the year. 

The total area surveyed, between the begining of 1900 and the 
herinning of 1902, was 1,107,276 feddans. Mr, Humphreys, who is 
in direct, charge of this portion of the work, has done excellent service. 
His Inspectors have, under his tuition, improved both the quality and 
the rate of their work. 

The twnean cost of this work is as follows: 

£E. Mill. 
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And the number of davs required for each of the above averages 44 
for the same area. 

Captain Lyons’ tables show how. very largely the small holdings 
preponderate in Eeypt. In the villages of which he gives a record, 
with the exception of Burillos and Sherbin, the proportion of holdings, 
of more than 4 feddans, is not more than from 2 to 4 per cent of the 
while, 


Tut ToroGrRaPHicaL SURVEY. 


The progress, so far, has been small, but a commencement has been 
mate with the preparation of topographical mups for the Irrigation and 
other Government Departments. The work chietly consists in revision 
of the plune-table survey of the Delta Provinces, made between the 
an 1) oad TROT ! ee : : ;. f 
years 1802 and IS07. Mr. Dowson, with six. young [vyptians, is 
charged with this work aml, by the end of the yeur, 34 sheets, earch 
covering an aren of 25 square kilometres, had been revised and produced. 


Tur Marrvoxc Derantuesr. 


This Office ts under the direction of Messrs. Wiltshire and Hansard, 
the latter of whom replaced the late Ravon Bey, when he was attacked 
with the illness which eventually caused his death, in 1909. 

The stalf consists of [7 Europeans and 54 Key ptians, 

Captain Lyons remarks that it is almost im 
wood lithographic draughtsmen, engnivers, 
Leyptians, 


possible to procure either 
or head-printers, among the 
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The number of maps produced during the year was 1145, and of 
plans 175. 

SISO! copies of maps, and TL LOO0 copies of plans were produces. 

Interesting figures regarding the cost of production are given in 

Captain Lyons’ Rapure 


Tue Cairo Onservatrony asp MereoronocicaL DerarTMest. 
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This Observatory is still situaterl at Abbassiyeh, until the new 
building, at Heluan, to which it is to be transferred, is ready. This 
establishment, under the direction of Mr. Wade, with Mansur Bey 
Sidky as assistant, has worked, in 1901, on the lines of the new orga- 
nisation introduced in the year previous. 

The magnetic observations at Heluan have been recommenced. A 
complete set is now taken weekly. 

Observations in atmospheric electricity ure now made regularly. 
This Observatory is now equipped to register, automatically, all mete- 
orological elements as well as earth tremors. 

The Standard Sidereal clock was sent to London, in [01, for clean- 
ing, and to be fitted with electric contacts. 

‘Time-signal are now transmitted daily to Port-daid, Alexandria, 
Cairo (Citadel) and Wadi Halfa. 

The observations for the vear 1900, are now in the press, and will 
shortly be published, 

The followi ing meteorological stations, were equipped, during 101, 
in Egypt and the Sndan, They were all visited by Mansur Bey sidki, 
who verified the instruments and equipped some new stations, 

The stations in Meypt are:— 

Cairo, Alexandria, Port-Said, Barrage, Beni-Suef, Asyut and Aswan. 

= the Sudan, they are the following:— 

Wadi Halfa, Berbar, Khartoum, El-Duem (White Nile), Wad Medani 
( Blue Nile) and Suakin. 

In addition, rainfall is revistered at Fashoda, on the White Nile, at 
Rosaires, on the Blue N Nile, “and at Kassala, 

Lastly, a station has been equipped at Adis Ababa, in Abyssinia. 

Telegraphic weather reports are sent daily from each of the above, 
except from Adis Ababa, and from the stations where rainfall alone ts 
registeres|, 

The daily wires from Beirut have been discontinued, owing te the 


irregularities of the Turkish Telegraph Administration, and to the very 
heavy cost. 


cs 


Daily weather telegrams will shortly be exchanged hetween Alexan- 
dria and Cyprus, the Eastern Telegraph Company having kindly 
consented to despatch them free of charge, Captain Lyons states 
that the most difficult element to forecast in Egypt, is rain. Further, 
that a study of the daily weather-reports shows that changes in the 
meteorolovical conditions over the Mediterranean, rarely make them - 
selves felt beyond Aswan, and that the meteorology of the Sondan runy 
be worked out inlependently of that of Egypt proper, 


THe (sEOLOGICAL SURVEY. 


This is under the direction of Messrs- Barron, Beadnell and Hume. 

The two former were employed in the Fayum,and on the survey of 
the 2nd Cataract, while Mr Hume lined charge of the transfer of the 
collection to the new geological museum. The work in the Fayum 
resulted in finds of the highest scientific interest, 

In the spring of 1901, Mr. Beadnell, in company with Dr. Anderson 
of the British Museum, die ered fossil remains of a rich and, for the 
most part, totally new Fauna from the Upper Eocene Strats. In 
November of last year, he continued work, and found a magnificent 
series of fossil animals, in yood condition. These have all been trans- 
ported to the Cairo museum where they will be examined and described, 

ue following reports of the Geological survey were published in 





“The Onses of Kharga, Dakhla and Faratfra. 
The following are in the Press :— 
The Geology of the Bahria Oasis, 


3 . Eastern Desert. 
” » Abu Roash. 
a »  Kurkur Oasis, 


Also a report upon the Building Stones of Cairo. 


Kieports on the Sinai Peninsula, the Favum and the Nile Valley are 
In course of preparation, 


Tue Cuesrmat. LAnoratrory. 


A great deal of work was done in 1901, under the direction of 
Mr. Lucas. 

$42 analyses were made, COM prising ores, tna bedinnge stones, materials, 
soils, water and miscellaneous, 


By the end of the vear, standard measures of length and weight 


—in— 
were placed in a room at (riza, which will be fitted up for the verifica- 
tion of any weights and measures sent there for the purpose, 

A stone crushing machine has been ordered, so that any tests required 
by the Publie Works Department may be carried out. 

The computing Office is under the direction-of Mr. Craig. His work 
has been very heavy, and it is diffieult to speak too highly of the servi- 
ces which he has rendered in this connection. 

The following is the expenditure for 1901, Bo ee 

eR. Mill, 


Permunent stall... cc. eee cee. cue cen) nus nue was 4615 400) 
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Greologtenl Butvey 9... ane | cee. nee corn rep: cee cues 2700 137 
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Totals ... ...£E.41887 822 


Of this, a sum of £E.20175 is provided by the Ministry of Finance, 
for the revenue survey. The balance is met from the Public Works 
Budget. 


I1L.—THE TECHNICAL SERVICE. 


Mohamed Bey Anis, the head of this branch of the service, has, as 
always, controlled it in a very competent manner and maintained his 
high reputation as an Administrator, 

The expenditure for 1901, excluding the Arsenal, was as follows:— 
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Repairs and maintenance of Government Steamers... 4680 147 


Total... .. .. E4689 7 


The details of the Jast item are as follows :— 
ee. Mlb 


Cost of working steamers ... 0 ... SS 22) BA 


Repairs and muintenanee 12.0.6. sce cee cue wen pee 256 (24 
GURY CRORES. sc: cs Gees 48 Gees RSD wa (ee rin 82 257 


Total... «2 «. £EA680 147 
This does not really represent the cost of the steamers. The actual 
stmt, expended in L901, was £E.6703,285 mill, The difference, i.c., 
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#£E.2014,158 mill. was found from the profits realised by work done 
in the Arsenal. The cost of coal, alone, came to £E:2677. 

The three items of staff and general expenditure call for no special 
remarks. The totals follow very closely those of previous years, 


THe GovERNMENT ARSENAL. 


This institution is entirely self-supporting. The expenditure for 
O01. is thus distributed :— 


EE. Mill. 

W ork dione for Pobhe Ww way" ‘ks Le partonent ae Fa BR 24278 UK 
i, ats other Government SOrVICRs ... 0 cee nee as13 (NW) 
» private individuals aur et Gia ade 205 000 

(oat af nani, Ot: Ge saw den) cas) tee Sees lee) aes 2673 OOO 


Total... .. a. £EAONT4 nN) 





The main items in the charge against the Public works services, 
were for steel and iron work. 516°4 tons of steel pipes were supplied 
ata cost. of £ELSISI. 

£ E. 
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215 tons of cust-tron grooves costing 
(‘ast-iron piles for Aifta Weir cost ... 
3002 regulating sleepers cost 


The balance was for miscellaneous works, including the construction 
of one house-boat, and five rowingy-boats, 

The rate of steel work in 190] was EES 7 per ton, as 
EET in 1900. : 

This reduction ts partly due to the reduced price of iron and coal, 
but also to the introduetion of wew labour-saving machinery into the 
workshops. 


: HOITENE 


The following were erected in the shops in 1901 :— 
An hvdraulie rivetter, with accumulator and pump. 
A steam shearing and punching machine. 
An angle-iron bending machine, 
A tw ‘st-drill erinder and a double-roller wirder over-head crane, 
The above cost £ELL900, but it is culeulated that the economics 
realisedl from the introduction of this machinery will very shortly 
juey For their first cost, Already, this new machinery Ins reduced the 
rate of labour from £E.2,48 mill, par ton, to EEL205 mill. 
The valne of materials purcaase l, in 1901, was EELISLS7. 
OF this, Europe supplied goods to the value of £E.S074. The 
halance was bought locally. 


Labour cost £E.4907, exclusive of the foundry, This has a separate 
account in Which labour figures at £1.1284 

Mr, H. Curtis has, for-years, held charge of this establishment. — It 
is difficult to praise his work too highly. [tis in great measure due to 
his capable direction that the Government Arsenal is worked ata profit 
instend of at a loss, 


Tur Service ror THe REGISTRATION ANT SUPERVISION 
or STeAM ENGINES. 


The effect of the new law for the above, has been very satisfactory. 
It hms removed roast of the former difficulties and has enabler the 
service to work independently, and without being obliged, as was 
formerly the case, to take legal opinion at almost every step, 

The demands for steum-engine licences in 101, was 524, as Mrainat 
143, the year before. Proprietors are now obliged to report their 
Engines, if anlicenced, within a period of GU days from the date of 
issne of the new regulations. 

43 licences remained for consideration, at the end of 1900. 46 more 
were received through the Mudirias, making, with the fissures firet 
mentioned, a total of 402 for consideration in L901. OF these, 336 
were eranted, pending their passing the necessary tests ; 66 being held 
over for further examination. 

235 engines were satisfactorily tested during the year, at the request 
of their proprietors. 

Up to the 20th November, 1900, the date on which the new law came 
into force, only 614 engines were registered and in order, in accordance 
with the regulations. Since then, 20 more have been added, by the 
adviee of the lawyers, These with the 235 engines, above mentioned, 
as having passed their tests, make a total of 869 duly licenced 
establishments. 

Inspections of 661 engines were made in V0, The Government 
ow pays tlie cost of the first visit, If any more are necessary, the 
proprietor has to pay the charges. The steam-engine Inspectors have 
now been given limited Police powers, and have now the right to 
appear before the Courts and give evidence, ; 

Since the issue of the Decree of LW), eta engine proprietors have 
been prosecuted in the native Courts, and & in the mixed Courts. 

In the former. & were sentenced to stop working ; h were fined, aml 
15 cases are still undecided: Tn the latter. engines were stopped, one 
proprietor was acquitted, and o cases ure still before the Courts, 
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Altogether, the state of things in much more satisfactory than in 
former davs, when the oll law was in force. 

One boiler explosion occurred in 1901, fortunately without jose of 
life. The engine was an unlicenced one and it was found that the 
boiler had not been worked for 10 years! Also, that on the night of 
the uccident. the driver left his fires well-lighted, and went to sleep! 

The only other accident was ata European factory. A steam-pipe 
burst and killed three men. Three were sleeping on the top of the 
boiler and were all ecalderd to ileath. 

A ereat deal of extra work has been thrown upon the supervising 
staff of late, and it has heen formed necessary Co ml two Assistant 
ugineers. 

25 licences were granted for fixed engines for irrigation purposes. 
These with the 766 previously licenced, makes a total of 789. The 
fees received for these, in 190] amounted to £E.182, 

Anis Bey speaks very highly of the work done by Mr, Crawley, the 
Director of the steam-engine service. [ can cordially endorse his words 
of praise, 


CAuarries. 


At the end of 1900, G38 quarries were licenced. In 1901, 37 more 
licences were granted, bringing the number up to 675. 48 licences 
were cancelled, so that, at the end of 1901, the number stands at 627. 

The fees realised in 1001] amounted te £EL617,540 mill. 


‘The Centra STORES. 


Value of materiale and instruments purchase] or made in 1901, 
amounted"to £E.1227,169 mill. 
KE. Mill. 
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Total... .. LET 1a 
Furniture was made and purchased to the vilue of LEAR GS4 mill. 
ani repairs to instrament. cost EOS STS mill, 


The value of stores delivered, was EEAV9T7, of which the irrigation 
zepvice took £ E.7S86. 
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IV.—THE MUSEUM AND ANTIQUITIES DEPARTMENT. 


It gives me much pleasure to record the steady progress which has 
taken place in the working of all branches of this Department, thanks 
to the energy and great power of administration possessed by the 
Director General, Monsieur Maspero. The change has been remarkable, 
wixl the improvement, as regards the whole of this service, has been 
very evident, 

Monsieur Maspero has presented a long Note of the work done 
last year, This Note | have attached to my present report. It is 
full of detail, and Iocan reeommend it to all persons interested 
Egyptology. 

I will very briefly touch upon the main points which it contains. 
Thanks to a special credit of £E.478, granted by the Ministry of 
Finance, the Inspectors are now able to travel in the provinces more 
or less continually, The monuments are, consequently, far more 
regularly inspected than used to be the case. | 

Unfortunately, a steady deterioration is reported in many of the 
older monuments, more especially in the temples of Abydos, Luxor, 
Gournah and Edfu. This is largely due to natoral causes, such as the 
decay caused by exposure to the weather. It has, however, according 
to Monsieur Maspero, beer assisted by the removal of the earth whic h 
used to cover the structures, li such Instinees, repairs ought to lave 
heen undertaken without loss of time. 

He also, gives an tnesatisfactory account of the state of the famous 
Colossi, at Abu Simbel. It appears that tourit=e are in the habit of 
climbing on to the knees of these statues, for the purpose of taking 
photographs. This practice las caused the fissures in the stone to 
widen, and there is a danger that large fragments will shortly fall. 
If this be so, it would seem to be necessary to tuke steps to prevent 
such a practice, or even, 1 this he impossible, to close the temple alto- 
vether. 

The expenditure for the year, under the regular Budget, was aa 
follows:— 
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It is satisfactory to note that the total of the last three items, exceeds 
that of the year 1900, ly #0.1557,055 mill. The money derived from 
these sources is applied ‘solely to the maintenance and euardianship af 
the temples, and does nor appear in the Pubhe Works Budget at all. 

‘This expenditure is controlled by the Permanent Mluseum Committee, 
of which Monsieur Maspero is the President. 

[nu addition to the above, a sam of LE AGO was, as in 1900, granted 
ley the Public Debt Cominission, for the completion of the new museum 
catalogue, and the restoration of the Karnak Temples. 

£E. 1992 was spent upon the latter and the balance upon the eata- 
logue. 

£7).248,994 mill. was spent in 1901, upon the purchase of new 
volumes for the Museum Library. 

Considerable progress was made with repairs in 1901. Many of the 
principal monuments are now closed by walle and gates. 

A robbery took place in L901, in the tomb of Amenhotep [I], at 
Thebes. The robbers, who must assuredly have come to an arrange- 
ment with the guardians of this tomb, roke through the pate, anid 
searched-the royal muminy for treasure. Not finding any, they left 
the place, carrying off the richly painted wooden boat which was placed 
in the outer chamber, and which supported the body of aman. The 
Royal mummy, fortunately, was not seriously damaged, No trace of 
the boat bas been found and although strong suspicions exist as to the 
ilewtity a the perpetrators ol tliis OUTragE, itis to be feared that the 
evidence sufficient to conviet them toaay not be Fortheoming, 

A eonsiderable amount of excavation was carried out in 141, mostly 
hy private societies, or Tndividuals, These share the objects found with 
the Museum service. As it is far more profitable to the Departinent 
ti ret its digewine this dome, every CHLOOUP AS CTenE 18 viven to those 
wishing to excavate. The demands for permissions gre submitted to 
the Museum Committee and, unless there is some special PASO Ara at 
it, are readily granted. 

The Museum Service carried out excavations, On its own account, in 
1901, at a cost of LELGGO, 


In all, 584 new objects were added to the collection, many of these 
being of considerable value. Monsieur Maspero mentions the more 
interesting of these finds in his Report, 

At Karnak, a commencement has been made with the restoration of 
the Hall of Columns. All the fallen columns have been renewed, and a 
new foundation has been commenced. It is intended to proceed with 
this work very slowly and tentatively, It is under the very capable 
direction of Monsieur Legrain, who is specially eharved with the work 
at Karnak. Several fine statues have been discovered during the pro- 
gress of the excavation here, 

By the end of 1901, preparation for the transfer of the collection 
from the Giza Museum, to the new building in Cairo, were well 
advanced, It is confidently expected that the transfer will be completed 
by August, 1902, and that the new building will be open to the Public 
at the beginning of next winter, 

Good progress can also be recorded, regarding the new Museum 
Catalogue, 

Two yolumes (on Ostraca and on Metal Gases) have been published 
last year, and two others (Coptic Monuments and Objects Discovered by 
Monsieur Loret) are in an advanced state of progress, 

Two others (Stone Vases and Stelw of Middle Egypt) are in prepara- 
tion, and will shortly be published, while the proofs of three more 
(Tombs of the Middle Empire, Stele Greco-Roman and Votive Tablets) 
are at present under correction, 

The staff, under Monsieur Maspero's direction, has done excellent 
work. The two Inspectors, Messrs Quibell and Howard Carter, have 
devoted themselves to their charges, and Messrs Brugseh Bey, Basile, 
Daressy, Barsanti, as well as the Egyptian Inspectors, deserve praise. 

Lastly, the Gentlemen employed on the preparation of the catalogue, 
Messrs Von Bissing, Edgar and Lacon, have produced a very valuable 
season's work, in their important task, 


V.—AGRICULTURAL RAILWAYS, 


A report is attached on the woraing of these lines in 190], Mr. Cot- 
terill, who writes it, isthe Chief Engineer of the Government Railways, 
but, at the same time, fills the post of Government Inspector of the 
Light Railways, for the Ministry of Public Works. His Report con- 
tains many interestine facts and shows that these lines are steadily 
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winning their way to success, and overcoming the conservatism of the 
people, and the competition of the old methous ot transport, ViZ., the 
camel and the donkey. They still, however, have a formidable rival in 
the shape of transport hy boat. What they sulfer from chiefly, is the 
shortness of the “leads” of the majority of their lines, 

Notwithstanding this, the Delta lines ean show good progress during 
last vear, and their General Manager in Egypt, Captain Adams, has 
goo reasons for satisfaction, when he reviews his last year's work, 
There js no doubt that these lines have met a great want and have 
rendered good service to the landowners in Egypt. When the system 
<; more fully developed, these advantages will be more apparent, 

Mr. Cotterill, at the end of his report, gives a striking instance of 
the way in which the introduction of a light railway line between the 
villages of Delingat and Damanhour, in the Province of Behera, hats 
reduced the cost of transport of produce. There are many similar 
instances. | 

lt is satisfictory to know that the opposition on the part of the 
peasantry, to the construction of these lines, which at first existed, has 
now almost completely disappeared. IT may quote Mr. Cotterill again, 
to prove this. He says:— “ In the Behera Province, the Headmen of 
“ five smmull villages bought hall a feddan of land from a poor villager 
“and gave it to the Company. When the station was opened, they 
% called it *Ettehad,’ which may be translated * Unity’ or ‘allianee?” 

I think the above is a remarkable story, and one which proves that 
the Egyptian, once he has realised that an innovation is to his advan- 
tame, is quick, not only to accept it, but also to assist in its realisation. 

There were at one time, four Light Railway Companies in Egypt. 
In the year 1899, two of these were amalgamated and there are now 
but three. 

These are :— 

(1) The Delta Light Railway Company, comprising the Provinces 
of Sharkia, Kaliubia and a portion of Dakahilia, with those of Gharbia 
and Behera. 

(IT) The Mansura-Mataria Light Railway Company, which serves 
the country between the two towne of that name, 

(IIT) The Fayum Light Railway Company. This Company has the 
direction of the lines in the Fayum Province, 

No. I is an English Company; No. Il a Belgian; and No. II is 
purely Egyptian. 

By the end of 1901, 101 7°S kilometers of line were open to traffic, in 
the three systems above-mentioned. There were 653:3 kilometres of 


telegraph and telephone line (belonging to the railways) open at the 
enil of last year. 

The Companies are gradually abolishing level-crossings, where their 
lines cross the State Railways. During last year, only four crossings 
were worked, two of which were merely used for pussine rolling-stock 
across, at occasional intervals, The majority of crossings are now 
effected, either by subways, or by overhead-bridges, 

In Table LI, Mr. Cotterill gives figures showing the working expenses 
of the three systems and the ratio these bear to the gross receipts. 

They are: 


(T) Delta Company... ccc cee ce are vee 7290 por cont: 
| 1) Mansura-Mataria Company ... 4... ... 55°8 
(II) Fayum Company... 4... ae eee BUTS 
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Of these, the Mansura-Mataria Company has been the longest in 
existence, but it seems probable that the ratio above given, nearly 
approaches the. lowest, possible to reach. It is expected that the Delta 
Company will reduce its ratio during the current year, In the case of 
the Fayoum Company, many of the lines are now under construction, 
and the traffic has not reached its full development. 

The average “lead” for passengers is only some 12 kilometres, while, 
for goods, it varies between 17 and 35 kilometres. These short “leads” 
are, as Mr. Cotterill says, fatal to economical working, or to high 
profits. 

The passenger traffic on the Mansura-Mataria line, has increased by 
25 per cent; in the Delta lines, it is the same as the year before, but 
in the Fuayum, there has been a falling off, 

Only one serious accident has been reported during last year. The 
engine was derailed and the driver killed, 

Mr. Cotterill’s tables show the following :— 









Nomber ut Average um 
pelssenigers cirricl, | paid by each, 








LINES. Length. 

















Kilo, 7 Mills. 
Delta Company... ... se. oes wo 2TTTST a3 
Mansura-Mataria Company ... Lies SST LL 24-7 
fayum Company ... ce. ss 120) S855 16 Li0 





Lists Uspern Coxsrnvcrios. 
Delta Company cc. cee ese eee see ees ee 21 Kilometres, 


Fayuin Company  ... vee aes sane BD x 


—— 


Total... ... 60 us 











RECEIPTS. 











Net Heoeipte. 
| Total Expenditore. 
aE “E. 
Delia om Uy. ik each gen ey OSL 8To18 
Mansura-Mataria Company . ANTS 8857 
Fayum Company ...0 w. + 110 30333 


The annual net-receipts, per kilometre of line opened, show a remark- 
able difference. 
They are :— 
EE, 


Delia Conapany ... ce. see see eee one cee see SB per kilometre 
Mansurt-Matarin.., sc. ves eee eee cea ate cae OO gg 


” 
ha ee er er rT en ee 17 
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As I said before, the Mansura-Mataria Company has been longer in 
existence than either of the other two. | 

In conclusion, these lines promise to bring in a fair return upon the 
Capital expended and have, on the whole, good reason to be satistied 
with the result of last year. 


VI.— THE CENTRAL OFFICE. 


(«) The staff, 

Mr. Nicour Bey, the Secretary General, owing to continual ill-health, 
was unfortunately obliged to resign his appointment in the earlier 
half of last year. 

His place has been taken by Monsieur Boinet Bey, formerly of the 
Finance Ministry. Mr. Boinet has most efficiently carried out the 
duties of the appointment, and has rendered me much assistance. 

I have repeatedly, in former reports, recorded my sense of the 
valuable services rendered by Farid Bey Babazogli the “Chef du Ser- 
vice Administratif” of the Ministry of the Public Works. 1 have 
nothing to add to or to alter in, my remarks of former years, regarding 
this hard-worked and very excellent servant of the Government, 

The larze staff which he controls has, upon the whole, worked 
efficiently and well. oe MAOH: OER 


(J) Expenditure: 


== 


The following is the expenditure charged to this head in Table I of 
the Report. 


£E. Mill. 
Perninment Staff si, cc sec Seek ese eee aes. ita ta 27450 802 
Temporary Seales ee rere eke: eee “raece eee 1878 2353 
Greneral Expenses Neca Pera | ate! ne [ike ‘efig 5i7To | o TR? 
Material, furniture, ete. “sc. aks eee eae due eee pe O8 24 
PUG WEWOTKS: cus, vpn! pee ards wee) eek eee! ene heey nes 7664 500 


Total... ... .. £6432672 O51 





The last item, in the above, is distributed as follows :— 
£E. Mill. 


Cairo Opera House subvention and Staff ...0 ... «.. 6059 OO) 
Maintenance of above atl eve! eae lien! “ek Gib. be 499 O00 
Arab Monuments rerece age velh pha eae eeel™ ewe 9065 250 
PARNER pees. ocann) See congy ase, emg cabs bes Lid =Oo0 


Total... sc. a. £ELT6GL $90 





None of the above call for any special remarks. 


W. E, GARSTIN, 


Under Secretary of State 
for Public Works Department, 


Cairo, June 15th, 1902. 
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ADMINISTRATION REPORT POR THE IRRIGATION DEPARTMENT 
IN UPPER EGYPT, 1901. 


Part I.—_IRRIGATION AND DRAINAGE. 





SecorTios L—THE NILE. 


The year started with a level of $6°97 at Aswan which was 0°70) At Aswan. 
below the average for the thirty years ending 1892, but a great 
improvement on the record low level of 85°89 with which the year 
1900 commenced, The rate of full up to the 5th of May, when 
the minimum level was recorded, was normal. The minimum gauge- 
reading was 84°54, which is (47 below the average. The fall stopped 
twenty-one days before the average date. On reaching the minimum 
the level remained constant for five days, and then the rise proceeded 
at a satisfactory pace up to the 29th May, so that on the Ist June 
the level was only 0-14 below the normal. 

The improvement, however, was not maintained, and there was a 
continuous fall from 29th May to 13th Jone, followed by a slow rise, 
so that on Ist July the level was 0:75 below the normal, 

The rise during July was disappointing, and August began with a 
level of 1°28 below the normal. 

The rise continued up to 20th August when a level of 92°80 or 16 
cubits was reached. This is 0°10 below the normal. A slight fall now 
set in lasting till 30th August when the level was 92°35. Between 
the 30th of Angust and 6th September there was a satisfactory rise 
which brought the level on the latter date to 92°82. This second rise 
was followed by a very gentle fall up to the 20th September when 
the level was 92°54, 

From the 20th September the fall was rapid and continuous till the 
end of the year, the level on the 3Ist December being 86°88 which is 
079 below the normal and, with the exception of December 31st 1888 
and 1899, is the lowest level on record for that date. 


At Asyut, 
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Summing up, the level was 070 below the normal during the summer, 
except from the middle of May to middle of June, during which period 
the early commencement of the rise caused a temporary improvement. 
The rise was early and at first satisfactory, but never became vigorous. 
The satisfactory feature of an otherwise fechle flood was the second 
rise between the 30th August and 6th September, and the slow fall 
from the latter date up to the 20th September, which was most 
opportune for basin irrigation, 


The following statement shews the average of the daily gauge- 
readings at the head of the [Tbrahimiyah Canal during the summer 
months of 1900 and six typical years:— 





AVERAGE GavarwReapises AT ASTYUT DURISG * 
Yea. Nature of 





Summer Leavela. 





April Atay ob ida, duly 

L899 40°30 45°11 45°47 46+52 High, 
LBRD 45°52 45°13 44°37 47°35 Fair. 
1aa3 45°57 45°15 45°03 4°77 Low. 
[Rao 44-09 dhe yo Ai 45°60 Very Low, 
1Lao2 45734 44°77 44°38 45°05 ilo, 
1900) disso 44°85 45°17 dine 14 ilo, 
11 45°03 45°15 45°42 46°09 —- 


The levels were slightly better than in the very low years of 1589 
and 1900 but not as much as might have been expected, seeing that 
the Aswan gauge was steadily 0°50 higher for the four summer months 
than in 1900. The explanatic n ‘of the diserepancy between the Aswan 
rauge, and the level at the head of the [brahimiyah, is to be found in 
the existence of the long, shallow channel along the west bank of the 
river connecting the canal head with the main stream, in which 
dredgers had to be kept at work till an advanced date, It was only 
towards the end of June, when the dredging had been completed, that 
the levels began to correspond to what was expected, secing the levels 
which obtained at Aswan. 

Owing to the interference with the river channel in the vicinity of 
the canal head by sadds above the Barrage, and the heavy cutting at 
the mouth of the diversion channel round the new head, the amount 
of silt carried down the canal was considerable, so that the hivher gauge- 
readings, as compared with 1900, did not represent larwer discharges. 
In fact the levels in the main canals below Deirut were slightly inferior 
to those of 1900, even though in the latter year there was an average 
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eube of 350,000 M® escaped to the river at Deirut between the 20th 
May and 16th June. 

The minimum gauge of 44-96 was recorded at Asyut on 11th of 
April, The true minimum should have occurred about the 13th May, 
but the intake channel lad been improving between those dates, and 
the level at the head of the canal rising with the increased discharge. 
In future the interesting gauge for Middle Egypt at Asyut will be the 
canal gauge proper below the new regulating head. 

The maximum gauge of 51°62 at Asyut occurred on the 21st Sept- 
ember, the Upper Egypt basin discharges coming on the top of the 
slow fall following the minimum level of 6th September at Aswan, 
This level of 51°62 yas 0/55 below. the normal: [t occurred at a favour- 
able time for completing the irrigation of the east Ibrahimiyah chain 
of basins, There were the usual fluctuations in level up to 13th 
October, after which the fall became continuous, 


The following statement gives the lowest and highest levels recorded auze at 
above and below the Ist Cataract for the past five years. The Philw 
gauge does not possess much value for purposes of comparison, and in 
future will be replaced by the Aswan Reservoir gauge. 

The Aswan gange w ill still continue to be the leading gauge of 
reference for Egypt north of that point, 








MIxiIMeM Gatar-READINGS:; Maximum GO a0gE-READINGE. 
TEAL. —_——————————=_— 

hile. Aswan | Difference.) Phihe. Aswan, | Difference, 
1807 Woh | Rag 4-94 97°95 2S) 5°15 
1808 BU°-74 | S474] 50 | 99-05 | 98°63 | 5-42 
1s M070 | 85°15 | 5:55 | 97-00 | 91-67 | 5°33. 
100 21°90 Re OF | T*1s C8 * Seb prety] 5h* fied 
101 | 90°00 | B4et | 636 OOF | O28! | G25 


The river-gauges south of Aswan, recorded last year were, on the Mver gauges 
White Nile, Gondokoro, Nassar (on the Sobat,) Tawtikich, Fashoda, Aswan. 
Duem; on the Blue Nile, Rosaries, Sennar, Wad Medani. At the 
junction of the Blue and White Niles comes the Khartoum gauge, and 
between that and Aswan, the Athara, Berber and Halfa gauges. Dnem, 
Rosaries, Khartoum, Berber and Halfa, are the only eauges out of the 
above list for which an unbroken record during the year was made, 

The following statement gives the maximum and minimum levels 
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recorded on these five gauges for the past five years as far as records 
permit of -— 
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The readings of the Khartoum gauge in the above table previous to 
January, 1901, have been corrected by adding 0°22 to the readings 
previous to that date, to bring them into accordance with the existing 
wauve. The average maximum gauge at Halfa deduced from the 
records of the past cleven years is 8:39. The zero of the Halfa auge 
appears to have been altered at the 1 wvinning of 1890, so the readings 
before and after that date do not admit of comparison, 


Secrios IL—SUMMER IRRIGATION, 


The volumes entering and utilized in the Tbrahimivah Canal during 
the summer months of the last eight years, and the very low years 
of 1889 and 1892, are given below in cubic metres per second, together 
with the dates of complete closure of the Deirut Escape :— 
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1889 | a7*l | a2*h hea) ed 26°74 | 15th February, 
1sd2 | 48°4 | 44 ao 1 Hi" | ¥O°5 20° | Sth March, 
ISM | 65") fin? | ay dh 58°3 Hiss fbs8 | Lith March, 
1805 | 121°2 H4-2 Oa] S77 BL°7 Sl<7 | 13th May. 

Tat | Loge? BGO" 2 7 or7 f46 O46 | 16th April. 
SOT | Libs Bi-4 a AZts S2°8 | 17th May, 
1805 | 62:7 b2°7 al 4i-a 47°34 | 26th March. 
Lau | Loe) Hes LLS*4 marry SU | Ist dune, 
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4th Febroary. 


dé qed die | 
1900} 46°9 | 469 4G) Ghee 
i4e6 Gert, | eos rere 


IL | ASe4 454 4-0 fe | 18th Febrnary. 
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Considering the supply in the river the discharges were low owing, 
as before explained, to the condition of the channel at the head. 
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No water was escaped at Deirut for the benefit of Lower Egypt as 
was done in the very low year of 1900, [Rotations had to be 
commenced early, but worked without a hitch. The supply in the 
Fayum was somewhat light during April and May. 


The usual rule was followed of giving the Bahr Yusuf at Deirut Forum supply. 
one-fourth of the discharge of the Ibrahimiyah Canal at Deirat plus 
100,000 cubie metrea. The lowest discharges of the Bahr Yusuf 
below Lahun recorded in each of four years of high and six years of 
low supply are as follows :— 





DIBCWARGE 1s CUBIC SUT RS FER 24 HOURS. 

















High Yemra, Low Years. 

1W1 — 18th May, S90,467 
Lo00 — loth June, 79,474 
18) 25th June, 1.103,400 
180s _— Ind July. 1,053,124 
1837 Lith June, 2,298,067 — 

1st6 2nd July, 1LG20,885 — 
1895 lst July, L876.264 -- 
Lat => SOO S87 
Lso2 — 54312 
Iso] — (4 540K) 


The discharges during the summer months of 1898, 1899, 1900 
and 1901 are as follows :— 




















1593 isu 1M) Tut 

Mackarge | Dialurge THacharee lHarhoree 

Date, i enh Date, iis ent. Late. in ca. Tete, } Jn cm, 

per diay. per day, por day, | per lay. 
16th April...) 2,058,000 | 15th Ageil.| 4228450 | Tat April,..] 1837481 | Zork April...) 1,748,184 
wth May 2.) ZASL 170) With May..| S07 | léth ip i L, 4 a | 1th April...) 1185s 
12th June...) Lome | With June.) LATS G20) let May.... 1 2, 0] 2nd May...) 1a 
Sn daly...) 1d | 25th Jone..| 116k} 1th May.. [AIS S66] 18th May..| 880, M7 
16th Joly...) 224i a2 | bet Joly...) 10007 | od June...) 1085087 | let Jie...) Lamu 
17th July..| 2.937407 | léth Joo.) TOST4 | With June...) 170708 
Ist Htil Wess 4 1,900,407 cb duly. « 5 LAaaLi72 
a oaz 


Lith Jules.) 2OBT 959 | Tth July.. 


The average discharge may be taken as 1,205,245 cubic metres. 

The area of summer crops in the Fayum, as given by the Chief 
Engineer, 15 53,{54 feddans. At 25 cubic metres per feddan per day 
this area would require 1,348,850 cubic metres, from which it appears 
that from middle of April to end of May the discharge was below 
requirements, ‘The rotations, however, worked well, and complaints 
were rare, 


Hassan Wasail 
tural. 


Rotations, 


The new canal, christened the Hassan Wassif, taking out above Lahun 
to feed the Gharaq, Azab and Nezlah canals was completed during the 
year, and was utilized during the flood. In the flood of 1902 it is 
probable that a good deal of hitherto uncultivated land will be irrigated 
by the system of channels fed by this canal. 


General rotations were commenced on the dates shewn in the follow- 
ing statement:— 





Pete of commetielng 


PRovINce. CANAL. Ketationa. 


Asyat 1. vee ves cee ove] Bhaltilivoh  ... 0 ase vee one] Ith April, 
Pomyk: ai eek Ge ne | Deirutivah ...0 ...  «. -s-] 13th March. 
Minin seo ese eee: oe ene] Lbrnbimiynh... 4... a] Lith Marel. 
BReni-Snef ... ... os vs] Lbroalimivyuh.., ... 0... «| 15th Murch. 
Fayum ... 0 ee oe ee) ee) Baber Yusnf and branches...) 13th April. 


There were three classes of rotations of increasing severity, as shewn 
in the following table:— 














PHEQUESCT OF WATEHINGS, 
Ctasa.| Peaton or Exrorcewest. | Asyur, 
Minin. —— > eee————_—_— 
Babilivyah., | Delrutiyah, 
JL. | 13th March to 29th April, — = — Ones 
| | : in 10 auys: 
» | 11th April to 29th April. — — Oner a 
in 16 dave. 
» | 15thMareh to28th March) Onee = = a 
in 19 days, | 
» | Lith March to 8th April. — Once — —= 
in 22 days. 
I. | 29h April to 18th July . — Once Cries 
| in 20 days.) in 20 dave, 
» | 20th March to 2nd July.) Once — ple rai ae we 
in 22 days, 
» | Sth April to 1th June... a One _ = 
in 24 days, 
IT. | 3rd July to 1th July...) Onee — <r = 
im 24 chines, 
» | 19thJune to loth Augnst] — Onoe = =e 


in 26 clays, 
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The rotations commenced in the Fayum on 13th April and ended 
between 18th and 22nd July. As explained in last years’ report the 
canals are divided Into sections and periods of working allotted to 
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each section proportionate to the area on it. The sum of the periods 
of working of the several sections of any canal amount to twelve days. 
One would aay that this arrangement meant one watering in twelve 

days, but seeing that the duty at the head of the Province was only 
24 cubie metres per feddan per day the waterings must have occurred 
at considerably longer mtervals. The minimum watering of 350 cubic 
metres per Fadia with a daily allowance of 24 cubic metres would 
tuke fifteen days, and the 24 cubic metres at the head has shrunk a 
good deal before it reaches the fields, Probably a good deal of the 
crop only gets a watering -once in twenty-four days. 

The usual rotations were enforced on lifting machines as follows:— 





Nan of Cawat. Portxl of Rotator, Nature of Hetatlon, 








[brahimiyah Head to Delrut ...) 10th April to 9th Joly .. ...) Odaysworking 9 days stoppage 
Balr Yteuf Hed to Lohwn ...] let May to 1th June 1. a) 8, ‘a lo , mi 


ie == ‘i on) Lith Tune to th July. of Gy og IP eg 





The areas under cotton irrigated by the [brahimivah Canal and. its The Cotton 
branches in the past six years are as follows:— ons 
Tn UBOG nee nse) ave nen oes oes | Tad LOE Folds, 
sabeee: Nwea' Giwt Teak sates: aeat coin SOGEND = > 
+ LSos is nod nee ae a8 see DK, ri 
AOR eset: ase) see coe Re-use | UE: e 
AWMelgieSswis lane’ eRe = 
dik tccst xi GH cde a GRTEO | 
The following statement, kindly furnished by Mr. Wakeham, Agent 
of Messrs. Carver Brothers in Upper Egypt, shews the outturn of the 
ginning factories in the different provinces during the past nine 
sensons:— 





Corrina im KRasrits. 































































Prorreck. 

1833-31 Teo beth Leo -oe bao7-oe Lik] ig 
Keni Suef ...) §5,000 10,000) 131.000) 178,000 174,000 
rr a) A be BK JOT O00] 22500) Siow 
Fayum... ..,) 74,000 OL) eS) ie ose 130,000) 
Totals taka, Oni] | BERR OU 412,000 
| |-_—_—__— 

Ave [ree price 
per kantar... P.T.205 
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The following statement gives the area in feddans of cotton irrigated 
from the Ibrahimiyah Canal in the different provinces during the past 
four years:— : 



















YEAR. Aas vut. Minia. Beni Suef, Fayum. ToTaL. 
L808 2 tnbo 19,580) 26,200 SL AST TOO.00% 
1899 1874 W576 22.977 46,160 O10, 887 
1D) 2700 27.2 26,086 Sb UL Has 4 
101 a.a61 2b at) 28,177 47, ‘G4 105,750 


From the above it will be seen that the area exceeded that of the 
bumper year of 1898 by 5 5,745 feddans, The Fayum, which in 1900 
restricted its sowing owing to fear of short supply, got back to Its 
normal area, The outturn of 4°08 kantars per feddan agrees closely 
with the average of 40 kantars of the three previous years. Taking 
the four years in the list we find that the outturn in 1898 was 3°64 
kantars and in 1899 4°55 kantars per feddan, 


The following statement gives the quantities of cane crushed in the 
chief factories in Upper Eeypt, and the outturn of No, 1 sugar during 
the past four seasons:— 
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The Egyptian Sugar & Land Coy. did not work its factory during 
the season, and sent “all the cane raised on ites pumping station to the 
“Société Générale des Sucreries,” which has taken a lease of the 


© 34,547 katiare were crushed for molasses. 





company’s property. The small factory 6f Beni Korrah also did not 
work for the second year m succession, finding it could not do so at a 
profit. 

The following statement gives the areas under sugar-cane irrigated 
from the Ibrahimiyah Canal in the different provinces during the last 
four years, and the area raised south of Asyut irrigated by river pumps 
aml wells:— 


YEAR, Agyut. BL itaia. en Sof.) Foviin. | Tutal, reed Cran! Tatal, 

















1398 | 9,883 | 35,232 | 5,383] a4 | 5ias2 | — = 
1s!) 9473 | 33,529 | 7,082 | 677 | S5LOG1 = = 
1900 «| 8.052 | 22139 | 5670 | 458 | sen9 | 47440 | 53.759 


1901 278) | 23413 | 6282 | 61s | 48003 | 14,529 | 646159 











A big cotton crop means a small sugar crop, so the area under the 
latter crop is ruled by the price of cotton, Taking the four years 
included in the above statement we find that the aggreeate area under 
sugar and cotton exceeded that of 1898, the next best year, by 2400 
feddans. 

As 1898 was a bumper year, it appears that the area under these, the 
two principal sefi crops, is increasing in spite of the low summer water- 
supplies. 


The following statement gives the areas of summer durah or “Qedi" Senhum 
OF Seer 
grown in the bacizis of the different provinces during the last three Darah: 


years:— 













AMEAR IN FEDDASS IN THE MFPRRENT PROVINCES, 








TERAR ioe , Natal Ares 

Aswan, Rem. | (ire. Print aes Nip 
1s) 3195 | 2404] 20,984) 10150) 8,572 87,766 
W900 | 2.072 | 24.258 | 49,261 | 12380) 7.701 Of AT 
101 ASS | 21520) 41403] Lek | 75) 97,093. 






| The “(Qjedi” crop was a good one, The shrinkage in Aswan and 
Keneh is probably due to the big demand for labour during the 
summer, due to the extensive Irrigation Works in Upper Egypt. 


The Nabari area in the southern provinces is estimated at 146,278 Maize no 
feddans, The estimates for 1899 and 1900 were 155,000 feddans and Winter Crops. 


T 


131,357 feddans respectively. 


Nili melon crop of 15,644 feddans. 


Besides Nabari Keneh Provinee had a 


and the winter crops promise well. 


Duty of water, The total area of summer crops ri 


= 


The Nabari erop was a good one 


cated by the [brahimiyah Canal, 


| 


according to the figures furnished by the Chief Engineers, is as 


follows :— 


In the Asyut Province ... os 
» Minia Provinee ... 0 4. 
». Bent Suef Provinee ... 
» #ayum Provinces: 3. 


Ld 


bwatt does ‘ouk =Zae GOT fedduans 


aon oo8 sam eu a] 
ee ee eee a,b 1 - 
2. oo oe a] HY | vs 





Total ea Per ion 182,765 feddans 


The mean discharge for the three summer months April to June, at 
the head of the Tbrahimiyah Canal, may be taken as 5,424,068 eubie 
metres, which is the mean of the seven discharges observed during that 
period, On the area of summer crops given above, this discharge wives 
a duty of 29°6 cubic metres per feddan per day. 

The mean and minimum discharges recorded during the year in the 
Tbrahimiyah Canal and Bahr Y ise are as follows :— 


CANAL, 













Sie, 





r= dlécharge Lowest recorded 
April tu June, lisehirgee, 











Thruhimiyah ... 4. .. ("| Above Deirut.... ..) 4,543,213 4,062 528 

ay (*)) Below Deirnt... 2...) 2,756,160 2 S12 Wd 
| —_ (*) Beate. H4,752 627,204 
Bohr Yusuf 2... .0. ss (*) - Tahun... bas 1,297,536 ba be Cd 
Thrnhimiyah ... 22.0.2... aoa ar a 2,071 428 1,684,800 









Taking the areas in the different provinces we obtain the duty of 


water in each eroup as follows :— 





PROVINCE 


Assyut, Minia, Beni Suef and Fayom toge gether. 


Minin anid Beni Suct together 

Beni Suef sone Eee acal ane ie 
Puyum alone... osc ses aoe ue 
Minin plone sc ck keg tes ke 


aa 


kam 


Duty Duty | 
on tea | O0 Minion 


diacharge, recorded 
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discharge. 
i, M, rc 
cates 2h} 72 
ict Teed coal ath" 2-2 
ive ee ake |OUR 216 
Pence ah ace 240) Livi 
ie a oon Aud) at) 


In the above e statement, using the Chief Engineer's fizure for the 
area of Sefi crop in Beni Suef, we get duties of 18:7 on the mean, and 
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17°1 on the minimum discharge, which are manifestly absurd. The 
figure furnished by the Ministry of Finance for the total Sefi area in 
Beni Suef Province is 39,196 feddans. Deducting 8,734 feddans, the 
aren OF Qedi in. the isin we get 30,462 feddans. and allowing for 
the area irrigated directly Pom the river we arrive at a firure of 
29,00) feddans as approximately the correct area of Sefi irr igated from 
the Ibrabimiyah in Beni Suef Province, and this is the figure I have 
adopted in the above statement, Pro: ‘eding in exactly the same way 
for Minin Province we arrive at a figure of 67 ,000 feddans as the Sefi 
area on the [brahimiyah, which agrees closely with the Chief Engineer's 
figure, Obviously the above correction will affect some of the other 
figures given for duties, but so slichtly as to be immaterial. I attach 
no value to the duty calculated on the minimum discharge, which is 
only recorded because it has been customary to do so. 


Skorion TTT.—FLOOD IRRIGATION, 


The accompanying diagram shews the Aswan Hood gauges for 1901, PE 
1900, 1897—a year of very similar flool—and the mean of twenty the dood, 
years ending 1 1892, 

The following statement compares the maximum and mean flood 


gauges at howe for aguf 1900 and 1901 :— 
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Maximum reading... 


Mean for 40 dave ending 2th Se sit 

Menn for irrigation siuth of Sohoy, 
Lith August to ldth October .. 

Menn for irrigation worth of Sohag, | 
1th August to Mth October... 





Up to the end of August the levels were intermedinte between those 
of 1897 and 1900. From Ist to 24th September the levels were 
almost identical with those of 1897 and considerably better than those 
of 1900. From 24th September the 1901 levels fell aw ay rapidly as 
compared with either those of 1897 or 1900), 

Summing up, we may say that the flood was below the average, 
distinctly thee than that of L900, and about the same as that of L897. 


In the 5th Cirele—The following statement shews the dates on Filling busing, 
Which water entered the Aswan isolated basins and the two southern 
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basins of the Ramadi system, the amounts by which the levels reached 
in each basin fell short of T.R. level, and the resultant “Sharaki” area 
during the past two years. According to the Inspector of Irrigation, 
Ath Cirele, a level of 18 cubits at Aswan is required to completely fll 
these basins :— 








Date on whieh | Amount by whieh 
Wawr or Pasar. vater entered trite ciruitad Jaywesl 
las, fell short of T.1L. 


Shuirakiares, | Slornki area, 
Limit. 10, 








Hod El Khattara ... 
Page Os 
eee 0 Sees 
ve Bimban .... se 
4 Ramadi South =r 
» HKamadi North .. 
» El Redisiyah ... 


oh RULE gee anal 


1°05 
(i-84 
L*27 
Orie 
Los 
(40) 
O° Ss 
70 


) foddlams. 


aa 


2,000 foddans. 


1th 


Sth to Lith Auerust, 





The aceuracy of the figures for “Sharaki” areas cannot be vouched 
for. One would have expected about the same aren ans in 1900, The 
area of “Sharaki" is often reduced by putting the high lands under 
Nabari. The figures are, however, useful as shewimg approximately 
how these southern basins fare in years of feeble nod: 

Water entered the main feeder canals between the 26th July and 
16th August. Most of the canals were running by 6th August for the 
benefit at Nabari and sugar crops, 

The Sbhanhariyah, Ghiless and Samnata canals were opened last 
between 10th and 16th August, The basin feeders were all opened 
between the L0th and lth August. The last basin to take water was 
Hod Esna North. The dates ‘of opening the feeders were regulated 
by the completion of the harvesting of the “Qedi" durah, TUR. 
levels were reached between 13th September and Ith October, The 
basins of the Bayadiyah system, and the southern basina of the 
(thilassi system: were the latest. 

The following points in connection with reculation are wor thy of 
recor, 

The Kilh Regulator on the Ramadi Canal was partially closed from 
the 28th August to dth September, and a cut was made in the left bank 
of the canal to hasten the filling of Hod Edfu. The Meammariyah 
Regulator on the same canal was closed between 19th and 23rd Sep- 
tember to fill Hod Sibtiyah. El-Deir Regulator, at kilometre 2] of the 
Killabiyah Canal, was partially closed between 29th” Aucust to L4th 
September to get the highest level possible j in Hod Hillah Der, The 
maximum level it was possible to attain in this basin was 80: 67, which 
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is 0°30 below TR. level. As the high Innda in the basin had been 
for the most part sown with a Nabari crop the “Sharaki” area was 
unimportant. There was also a small area of “Sharaki” in the Qift 
east basin of the Shanhuriyal system, 

The Qariyah and Demigrat regulators, on the Ramadiand Asstun 
canals respectively, were worked alternately in the interest of the 
dependent basins, and the sugar crops im the Mataina and Armant 
Teftiches of the Daira Sanieh. In the northern basins of the Sahel 
Farshut system alone it was found possible to change the water by 
“T akhtifing” from the 20th September, 


The Sambhud Salibah revulators remained closed from the commen- 
cement of the flood till the 25th September when they were opened 
till Ist October for “takhfif” of Sambud basin. 

In Girga Directorate —The main canals were generally opened on 
the 12th August. The Rashwantyal, Sohagiyal and Shatturah canals 
were opened on the 12th August, The Hawis and Awlad Yehya 
canals were opened on the 13th and 30th August respectively, A red 
water supply was drawn through the following escapes -— 

Haanan Escape Khiyan system  ... ... from Ith to 12th August, 


Gesireh Kholafivah North Solmag sv stem = ,, 20th to ith ** 
Hoshah Magris North Sohag system 3... Ath to 21st 


Abu Tig North Sohag system... ... 4... 4, 10th to 18th a 
Matia North Solag syste at cx on, . GIR to Sth ‘so 
Shath North Solas system: owe ais oe ge U0th to Mth Cg 
Selim North Sohag system ... ... «) » Whthte ith, 
ae Khisindariy ul BYSECMH nee nen eee oe, 1th to Lith Pe 

oshinli Tawabivah. Almoul system vce 6 w.)~= «dL Gth to 25th = 
Masah Abnub, Abnub system... .. 0 ... a 1lOth to Lith Ey 


Maaldah Abnub system 0.0 1. o.oo lilth to 12th =, 


Levels did not admit of the other escapes being used as feeders, 

TR. levels were reached generally between Lith and 25th September, 
A few basins had reached T.R. levels by Ist September. The latest 
basin, that of Beni Smik West, was filled by 2nd October, The time 
occupied in filling basins varied from nine to fifty-two days, The 
mean time was forty-two days. 

The following are the points in connection with the working of 
revulators which may be usefully recorded :— 

ta the Khiyam system, Khiyam Regulator, kilometre 37 of Tarif 
Canal, was partially closed from 30th August to Sth September to fill 
Khiyam Basin, the maximum level attained upstream bring 66°67, 
The Sheikh) Mobadir Regulator, kilometre 24 of the same canal, was 
partially closed from the 10th to 30th September to fill Balabish Dasin, 
the maximum level attained upstream being 67°19. The Ahiyam 
Sahel was irrignted by holding up the level. above Kash Regulator, 


Reculation 
between the 
Sth Circle ond 
Gira. 
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kilometre 32, Tarif Canal, to R.L. 67-18. The level above Mazata 
Regulator was held wp to 65°90 to fill Mazata Basin. 

In the Akhmim system the level above Abbas Regulator, kilometre 35, 
Lahaywa Canal, was raised from léth August to 19th September to 
fill AKkhmim Basin. The level attained upstream of the regulator was 
GLO7, The level above Isawiyah Syphon, kilometre 17, Lahaywa 
Canal, was raised from 14th to 17th September for irrigation of the 
adjacent sahels, the maximum level attained being 62-78, Akhmim 
Regulator, kilometre 20 of the same canal, was worked with the same 
object from 17th to 19th September, the maximum level attained 
being 62°55, 

In the South Sohag system the level above Bindar Regulator, 
kilometre 31, Zarzuriyuh Canal, was raised from 28th August to 
23rd September to fill the following basins Araba, east and west, Sahel 
Tuk, Akaywa Kharifa, Bagiyah Bawarik and Geziret Muntassir. The 
maximum level attained upstream of the regulator was 64°00. The 
maximum level permitted upstream of the Sohagiyah Syphon, Girga- 
wivah Canal, was 62°15. 

In the North Sohag system the level upstream of Nag Tammam 
Regulator, kilometre 44, Girgawiyah Canal, was raised from 9th to 
29th September to fill Awlad Nasser, Mortin, Sahil Qilfaw, Baga, and 
Nag Tammam basins. The maximum level attained upstream of 
the regulator was 61-20. During the same time, by closing the feeder 
culverts above the rerulator for a few days, a level of 61-49 was 
produced upstream of the Qilfaw Regulater on the canal of the same 
name, which completely irrigated the high lands of Sahils Qilfaw and 
Baza. Hod Kom Badi West was brought up to TLR. level hy closing 
the head regulators of Harafsha, Beni Harb and Soffeha canals, and 
letting Enebis Eseape go. <A level of 58°39 was thus obtained 
upstream Of Kom Badr Canal Head. Next year the Talibat Regulator 
will be available for filling this and the adjacent basins. The effect 
of the alterations to the Shatturah Syphon, carried out during the 
summer, greatly lessened the time occupied in filling the basins 
dependent on the Qaw Canal which all reached T.R. level before the 
20th September, 

In the South Asyut system the Tiss’ regulators, in Saliba Beni Smnifi, 
was puirtially closed From Sist August to the end of the season. The 
maxtnum level attained upstream was 5542. Orders have recently 
been issued that this rerulator should remain fully open till Hod 
Zannar is within 30) centimetres of TLR. level, so that a sufficient 
discharge may pass Djebel Asyut Keeulator for 


2 filling the next Ibra- 
himiyah chain of basins, 
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In the Khizindariyah system the level upstream of Hassan Regulator, 
kilometre 28, Khizindariyah Canal, was partially closed from 15th 
September to fill Badari East and Sahel basins, the maximum level 
attained being 44°68. 

The irrigation of the Abnub system calls for no remarks. 


The Djebel Asyut Regulator was kept fully open from the beginning ene Gigs 
of the flood till the 12th September, when regulation on it commenced Lecanto 
and continued up to the Sth October, on which date the regulator was 
closed for “sarf.’ On the 29th October the regulator was opened 
again to let the low portions of Hod Zannar drain into Hod Mallah, 

‘In the 4th Circle —Water passed Djebel Asyut bridge on 11th 
Angust, and all basin feeders were opened by 18th Aucust, In Mima 
Province all feeders taking directly from the river were opened by 
15th August. Water was admitted to the west of Yusufi hasins on 
the 14th August,and the feeders were all fully open by the 20th August. 
In Beni Suef Province all the basin feeders taking off from the river 
were working by the 12th August. The opening of Nuera Canal, 
taking off from the Tbrahimiya, was delayed till the 25th August, owme 
to the delay in closure of the diversion channel round the new Hafiz 
Regulator, and consequent delay in passing full supply down the 
Tbrahimivah. 

The following statement shows the dates on which the several 
aystems reached their TN. levels :— 










Date on which T.it.L., wns pa aa 


T ; LP ae Dia 
NAME OF SYSTEM. | reached. 








Asyut-Delgawi... | 90th Sept. to 15th Oct. | THod Maher was “takhh- 

: | fed” from JOth Sept. and 
Hoshah Delgawi from 24th 
Reptembior. _ 

Except Hods Musarah & Man- 
dura filled during “surf by 
middle af October. 

Hods Quran and Tahawi were 
“tukhfifed ” from early in 
Sept. Hod Tuhnashawi only 
reached T.R UL. on dist Oct, 

Etsa Conn! was closed on 29th 
Sept. and the Hods were 

rought up to TRL, during 
cart,” me eset ee 

All the Hods were “tnkhfifed 
during September. 

During “surf,” 


Fast Thrahimiynh, Asyut) 18th Sept. to 26th Sept. 
to Detrut. 


Salinkhah 4... ... «..(10th Oct. to 14th Oct. 


Btsniws acc ccs ace ove. | LTHh Oet.-to 26rd Oct. 


ly 
Le 


Abu Bagara ... ...  .../27th Oct. to 28th Oct. 


West of Yusufio suth sy-| 10th Oet. to 22nd Oct. 
atin, 

West of Yusuti,north sy-|13th Oct. to 24th Oet. 
ston, 


Beni Suef... «. [20th Oet, to Grd Nov, 


LAL the Ixisins were “takhtifed™ 
from end of September. | 
Brought up to T.R.L. daring 


= Scirt. 
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The conversion into perennial tracts of the Asyut basins north of 
Deirut, the completion of the basin systems, west of the Yusufi, and 
of the three new regulators in. the Yusufi introduced several novel 
features into the procedure followed during the filling of the basins 
which may be usefully recorded here, 

The liga Canul, closed ow ing to the conversion of Itqa Basin, was 
replaced by a cut in the Y uanii: Tarrad at the south-west corner of 
Hod Tanashawi. Regulation on Naglet-El-Abid Regulator, the most 
southerly of the three new Yusuti rewulators, was commenced on 
the 15th August with an upstream level of 39°10 and a downstream 
level of 38°78. By the Srd September the upstream level had risen 
to 40°00, the downstream level being then 38°92. The filling of the 
southern chain of basins proceeded slowly, the Hades eine long, ancl 
there being only one feeder-head of three vents upstream of the 
regulator, The feeder-heads in the Tarrad downstream of the 
regulator did not render much assistance, as a sufficient level could 
not be maintamed below the regulator to make them work, till the 
sowing of the flood crops in the F: avum Province had been completed, 
Daring the past season a breach in the Nazlet-El-Abid Salibah 
assisted the filing. To improve the irrigation of this chain of basins 
it will be necessary to increase the water-w: ay of the Zawiet Hatem 
head sluice above the Nazlet-El-Abid Regul lator, and begin severe 

reculation on the latter at an earlier dite im future ; this means 
increasing the water-way of the most contracted reach of the Y sult, 
which it is proposed to do during 1902, 

To fill the northern chain of the W ant Yusufi hasins regulation on 
Saqula Regulator commenced on the 30th August with an upstream 
level of 32°55 and a downstrenm level of 31-90. By the 19th 
September the upstream level had increased to 33°80, the downstream 
level being then 50°38. This chain filled easily and quickly. Mazurah 
Regulator, the third and most northerly of the’ new Yusufi reculators, 
was regulated on from the 24th September to increase the 


supply 
entering Hod Sultani. 
Regutation = The existing rule regarding regulation on Komi Bridge in Salibah 


andandCirckes. Nigga, the boundary of the two circles, runs as follows:-— 
io 

r From 10th Atwust aie Bridge nh the SS Sparel on Saliba 

and drawing from the river, I howeve er, it is 5 fouiid chat. water froth 

Komi is fowi ing back into the river through Girza Head, th 


en Koni 
should be closed and only re-opened whi 


nn Water ceases tp flow into the 
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river. As soon as a commencement is made with the closure of 
Qosheshah Escape, Komi should be closed also, and regulation should 
be made on the bridges in Qosheshah Saliba so as to raise water in 
Hods Riqgah and Qosheshah at an equal rate till they reach T.R. levels. 
As soon as the nature of the Hood shows that there is no difficulty in 
filling the Riqqah and Qosheshah lasing Komi Bridye can be opened 
again according to the requirements of the Gizeh basins,” 

In accordance with the above rule Komi was closed on the 27th 
August, and was re-opened gradually from the 25th October. Hod 
Qosheshah reached T.R. level on 3rd November. 

Lower Eeypt complained of the excessive discharge passed through 
Komi. The Acting Inspector General stated that ‘he: estimated the 
(ischarge passing on the 4th September at 8,000,000 cubic metres per 
day and on the 11th October at 4 to 5,000,000 cubic metres per day, 
which discharges he considered were doing damage by checking the 
flow of red water through Girga Head. As all the bays of the reru- 
lator were full of pl tanks from the 27th August, there being no object 
in passing on water seeing that (Qos! reshah and Riqqah basins were 
much below T.R. level, till the very end of the season, I think there 
niust have been some radical error in the calculation of these discharges. 
The regulator would have to be at least half open to pass a discharge 
of 8,090,000 cubic metres per day. I do not think leakage through 
the planks could represent more than 2,000,000 cubie metres, Ts 


estimate a discharge without knowing the water-way is not a simple 
matter, 





Tn the oth Civele—The following statement gives the dates of com- Discharge of 
mencement and completion of “Sart” operations in the different """* 
systemns:— 








NAME OV SYSTEM, Sorf operations commenced, Sort operations completed. 


we veel 4th to 12th October, 21st to Alst October, 
Asfun ces aes wee eee] Ist to 8th October. fist Oet. to Ist Nov. 
Fadilivah..., 4... sc. .| Sth te 16th October, Lith Oct. to ard Nov. 
Sahil FPorshut...° ... .-.| lOth to loth October. 20th Oct. to Ist Nov, 
Killabyah gee wee eee) oT th to )§6S&th October. 23rd to Sist October. 


Bayyailivah ... 4. se] Srl to Lith Ovtober. 12th to 2lst October. 
Shanhuriyah ... ... ...{ 18th to 19th Ovtober, 7th to Alst October, 
Ghilassi vee ee eee eee L2th to 1th) October. th Get. to 4th Nov. 





Water had to be passed from basin to basin in the Ramadi system to 
bring them up to T.R.L. Hods Qumula, Rayyayna, and Ekhmas, 
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Fadiliyah system, were brought to T.R.L. by passing on water from 
Hod Dabiyah, the tail basin of the Assfun system. The river-level 
was very low, but the “Sarl” passed off without imeident. 

in the Girga Directorate —The following statement gives the dates 
of commencement and completion of “Sarf” in the various systems, 
and the dates of opening the Nile Escapes. 


. oo Late of commiencenent Date of completion Dates on which Nile 
NAME OF SYSTEM of Sart. of Sart, Excapes were opened 





Khiyam System.../5th to 1th October./22nd to 27th Oetoher.)21et to 26th Oct. 
min  ... «lath to 13th October. 1th to 24th October.) th Oct. 

Khizindariyah lath to lth October, 13th to 26th October,| Lith to 2Ist Oct. 

Abonb... 0.0 .../5th to 14th October.) 18th to 28thOectober. 19th to 22nd Oct, 

Sonth Sohag. .../3th to 2nd October.| [th to. lat Nov, [22nd to 28rd Oct. 

North Sohac. .../5th to 18th October.|1 9th to 25th October.) Mth (het, 

South Asyut. .../4th to Lith Oetober.)/25th to 26th October.| ad 











The average time occupied in filling 100 basins was thirty-eight 
days, and average time occupied in discharging the same basins was 
thirteen days. 

In the 4th Circle.—The dates of commencement and completion of 
“Sarl” in the various systems was as follows:— 


Safr conm- sy i | ; 7 
rrietheed, Sark eritesd REMARKS. 


NAME OF SYSTEM. 








East [brahimival, hurat Ist Oct, [End of Oct, These basins began falling of 
to Deirut. ther own accord as the river 
a. ; was too low to keep them up, 
Asyut-Delgawi Chain .../8th Oct. End of Oet, [Except Hod Delgawi, which was 
| not completely surfed till 10th 

| ; November. 
East of Yusufi basins) 13th Oct. [th Nov. Tanashawi, the head basin, was 
Minia Provinee. completely surfed by "30th 


Getoler, 
West of Yusuli basins.) Lith Oct. |L0th Nov. = 


Minia Provines. | 
Beni Sucf basins ...  ...(29th Oct. [17th Nov. | Hod Qosheshah completed 19th 


November, 





Owing to the completion of the basins west of the Yusufi, and the 
consequent contraction of the flood section of that channel the escapes 
discharging on to it had to be worked with much greater caution than 
usual to avoid a dangerously high level, which would have damaged 
the villages on the banks : and at the same time prod ice a level high 


enough to irrigate the sahels. In particular, severe pressure was 
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experienced in the Yusuti south of the Itqa Canal Head which channel 
used to draw off a large discharge, but was closed during the past flood 
owing to the conversion of Itqa basin into a “Sefi” tract. For this 
reason the level in the Yusafi below Delgawi Escape had to be kept 
lower than in past years, and the “Sarf" was consequently delayed. 

Appendix L gives the dates of the principal events of “Sarf” in the 
4th Circle during 1897, 1898, 1898, 1900, 1901 The exceptional year 
of 1809 is not included, 

For the reasons given above the “Sarf” operations were more 
complicated than usual, and L extract the following remarks from 
Mr. Clowes’ interesting report on the subject. 

In the Asyut Delpawi system the Gebel Asyut Bridge was closed on 
the 8th October, and the basins takhfifed northw ards from that date, 
A flush was sent down the Yusufi between the 6th and 9th October 
to flood the sahels down to Delgawi. Delgawi and Badrawan escapes 
were opened gradually between LOth October and Ist November, and 
the discharge through them and the Beni Khalid Escape sufficed to 
flood the Yusufi sahels down to Nezlet El Abid Regulator. 

We next come to the east and west chains of basins north of Nezlet 
Kil Abid. The head of the chain on the east is Hod Tanashawi and 
on the west Hod Tukh. These two basins were brought up to T.R.L. 
on 13th October, On the 14th October Neglet E] Abid Regulator 
was fully opened, and the escapes of Hod Tanashawi and Tukh let go, 
The level thus obtained Hooded the Yusufi sahels down to Hod 
Tahawi Hod Qurun (basin No. 2 on the east) reached T.R.L. on 10th 
October and was “Sarfed” on to Hod Tahawi (No. 3). Hod Tahawi 
was “Sarfed"” on to Hod Deri (No. 4) on 13th October, To increase 
the level in the Yusufi a cut was made in the tarrad of Hod Tahawi 
on 14th October, the date on which Nezlet EF] Abid Regulator was 
opened. Hod Tukh was “Sarfed” on to Hod Qamadir (No. 2 basin 
west chain) on 14th Oetober and the latter on to Hod Shushoh 
(No. 3) on 16th October. Hods Shushah and Deri reached T. R. L. 
on l7th October. A cut was then made in the tarrad of Hod Deri to 
raise the level in the Yusufi, and at the same time Hods Shushah and 
Deri were “Sarfed” on to Hods Tirfa and Menqatin, the next northern 
basins in the west and east chains respectively. Hod Tirfa reached 
T.R.L. on 18th October, and was then “Sarfed” on to the Yusufi and 
ilso on to Hod Der, the most northern basin in the southern system 
west of the Yusufi. The level however at Saqula was still not sufficient 
to flood the sahels. On the 20th October Hod El] Der had nearly 
reached T-R.L. and its escape on to the Yusuf was partially opened. 
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On the following day Saqulah Regulator was fully opened. A slight 
mistake was made here in opening El Der Escape too much, and the 
consequence was that the level at Saqulah exceeded T.R.L. by 16 cents 
on 21st October and remained too high till the 24th October. The 
discharge of E] Der Escape and the Salibah bridges to the south were 
checked, and though the tarrads were nearly topped in some places no 
harm resulted, 

Tn the eastern chain Hod Mengatin (No. 4) reached T.R.L. on 20th 
October and was *Sarfed" on to Hod Membal (No. 5) the following 
day. Hod Membal reached T.R.L. on 23rd October, and was “ Sarfed” 
on to Hod Bardanuha (No. 6) on 25th October, Hod Bardanuha 
reached T.R.L. on 27th October and water was passed on from it to 
Hods Garnust and Salaqusi which reached T.R.1L. on 28th October, on 
which date the tail eseape of the Tanashawi-Salaqusi chain Abu-Raheb 
was opened, 

The wave from Saqula reached Bortobat, the southern basin of the 
northern system of the West Yusufi basins. on 21st October, but this 
chain being already full could not relieve the pressure in the Yusufi 
between the 21st October and 24th October, referred to above. Mr. 
Clowes remarks that in future it must be so arranged that this northern 
system is takhfifing heavily by the time the wave comes down the 
Yusufi. 

Regulation on the new Mazurah Regulator was commenced on 
16th October for the benetit of the Beni Suef basins. The wave reached 
the regulator on the 17th October and attained its maximum height 
on Ist November, The regulator was fully opened by 27th October, 
The Yusufi Sahils north of Mazurah were successfull y flooded, 

On the 5th November forty of the upper gates of Kosheshah Escape 
were let go, and the rest were gradually dropped up to the 8th Novem- 
ber. The lower gates were opened gradually between the 10th and 
23rd November, 

The experience of the past Hood has shown that, owing to the 
conversion Of the East Yusufi basins, which are no longer available to 
pass part of the Yusufl food-supply through, and the creation of the 
West Yusufi basin systerns on an area which was formerly flooded only 
during “‘ Sarf,” the demand for water in the Yusufi, during August and 
September, hus been increased, while the tlood-section has been dimsi- 
nished, fy fact the Yusufi mauve at Deirut had to be kept 0-40 lower 
than in previous years, The most contracted section of the channel 
lies between the head of the abandoned Itqa Cannl and the tail of the 


Asyut-Delzawi chain of basins, below which po:nt there is a wide strip 
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of Sahil on the left bank extending to Nezlet-El-Abid, which serves 
to relieve the channel. To improve the carrying power of the Yusuti 
at this point it is proposed to make a canal through Hod Beni Khalid, 
the tail basin of the Asyut-Delgawi chain, to replace the Itqa Canal. 

The accompanyme plan of the basins along the Yusufi illustrates the 
above description of “ Sarf”” operations. 


There were a few small breaches in the Girga Directorate and the Accidents 
Gao : : : ne z : CPi Cet. 
4th Circle, but none of them was important or caused any damage. 


In last year’s report was given a list of works for improvement Sew Works 
of flood irrigation in the several circles. The list included thirty-four spect 
works for the Sth Circle, twenty-four works for Girga Directorate and Biya mnetiue 
two works for the 4th Circle. The small number for the 4th Circle 
is explained by the fact of the extensive Improvements being carried 
out in that Circle under the head of “ Special Works.” The following 
is a revised list containing sundry additional works. A separate series 
is given for each Circle or Directorate. Interruptions in the series show 
that the works corresponding to the numbers omitted have been con- 
structed, Thus wesce that in Girga Directorate the works corresponding 
to the numbers 1, 2, 11, 13, 19, 20, 21, 24 were executed in 1901, In 
5th Circle 33 kilometres of new sayalahs, three feeder culverts and one 
escape, not included in last year’s list, were made during the year. In 
the 4th Circle the pipes required for items 1 and 2 were procured and 
the work will be carried out in 1902. 


1M 














a: 
ce Circle. Province of System, DestnirTios of WORK, 
4 
1 | 5th CirelelAswan ... ... .-| Lowering bed of Debeirah Canal 0°50. 
2 7 eae eee eee} Making a new canal at Enetha, Korosko, 
a a Sa egal) Set Sans Lowering beds of Suyulahs El Khattarah, 
Balit Daraw, Bimban to 10 cubits, 
4 ” awe eae eee) NW sayalah for Gheziret Bahari. 
Hf 7 ase ee vee] NOW Faris Cannl south of Shellal, 
6 7 Ramadi system ...| Prolongation of Savalah Sahel El Ramadi 
: to Sahel Bidfu.. . 
i - " . «| Prolongution of Sayalah Hod El Bassaliva 
West to Hod El Sthaiyal. 
Hs) ts A " a. tee Regaine for above in Salibah Rasa- 
yan. | 
fy 3 ws = wa) Regulator in Salibuh Hod Bafu and remak- 


ing old Sayalah through Hod El Bassa- 
livah. 
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e | 
ce | | | 
5 E Cirele, Province or System. DEscntrrioxs or Work. 
os 
ee 















10) Sth Cirele 


Ranmudi system ...J Prolongation of Sayyalah El Adavma Hod 
| El Namasa to join Sayalah Kommer, 


11 si s » «| Prolongation of Sayalet Sahel E] Adayma 
to jon Sayulah Sahel El Nama ond 
iolougation of the lutter to join Sayaluh 

_ EL Ghoreirah. | 

12 _ ” » «| Head regulator for Sayalah El Namasa, 

13 ir m “ Seal. ates : » Fl Ghoreira. 

14 = a4 eae) Widening Sayalah El Ghoreirah to dimetres 

15 = ” a Erolan mition of Sayalah Hod Esnn South 
to Sali 

16 - x * ...| Prolongation of Sayalah Sahil Esna to 
the “ Mawati” and the new eseape. 

18 ms Asfin » «»/ Coal along west of Asfun Canal from 
“Mawati’ of Hod El Kiman to join Saya- 
lah Hod El Mahamid, and thus connect 

— Ramadi and Asfun systems, 

19 a Killabiya  ,, ...| Bank round southern portion of Salil Hod 
El Salamiyah North to admit of its being 
flooded from the branch of the Killabiyah 

| Cunal which syphons under Mealla Canal. 

OH u " ‘ -+| Culvert in left bank of Bayalah Sahel Hod 

_ El Sallumiya North to irrigate Sahel, 

a] = = 3 .+-| Regulutor at tail bifurention of Killubiya 
Canal, ) | 

ao as © n  _+++| Prolongution to “Mawati” of Sayyalah 

| Hod Hillah Der. | 

a4 c Ghilussi =, —...] Extension of Ghilassi Canal southwards 
through existing khors, 

of a ok >» a] Red water feeder for Hod Hisha, 

a5 2 |tamadi  ,,  «..| Canal starting from Gebel Silsita to food 

— Ramadi basins. 

ij 7 7 3»  ++| Throe feeder culvertsin loft bank of Rami 
Canal to feed Hod Edfu, and three corre- 
spooling Savalulis, — 

97 | _ a = = LE mm to Kandilivah Sayyalah Hod 
tT Ul, 

ag | — Asfun ra ---| Drain from “ Mawati” of Hod El Riti to 

| Aston Canal, 

ny | e Killabiya = ,, nt eon gation: of Sayalah renene south- 
WHrds 10 five witer at a hicher lavel + 

| | Hod Hilla-Der, ae 

a) “ Fadilivah  ,, ++] Bank to cut off southern portion of Hud 

Qamdouls, and regulat ing culvert it feeder 
; Sayalah, 

a1 . Bayadiyah .— ...! Division of Hod ELAshi West, 

40 a Shanhariva ,, ve! Hight lank for tail of Ba radivah Canal 
Hod Dimenil, andl head regulator for 
Suyala Hicazah, 

ao - - " ---| Division of Hod Qift Hast and construction 
i} Feeder cana! for Mist portion. 

od m 


’ » «| Regulating Hod for Sheikhiyah Canal 
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ce Circle, | Province of System, | DeSchiPTios OF Wonk. 
Ea | 
| | 
35) Sth Cirele|/Ghilassi system ,.. Reoulating Had for Samata Canal. 
$(Girga Dir.|Khiyam — ,, wef Calvert in N.le Tarrad of Hoshah Awlad 
: — Khalaf for irrizntion of Sahel. 
4 | “ Akmiimn = .«| Head regulator for Shanshifi Sayalah on 
_ tight bank of Isawiyah Canal. , 
4 3 r. . | Culvert to right bank of Isawiyah Canal 
at head of northern borrow-pit of Hoshal 
Nag Sawamed to feed Saquita Basin, 
ii 5 x. ss «| Culvert for head of Akhmimn may etliah. 
7 2 2 a ...| Culvert for Hawawish Sayyalah in Akh- 
. ritiy a ae lis E 
8 South Sohag, ...| Division of Hod Burdis East. ! 
4 5 | c ..| New channel taking off ape of Abu 
| : Shushah Regulator, Kashwanivah sy 
ind syphonad under Kasra Canal to feet 
Um Tubul Canal for irrigation of Sahils 
Baliana and Bardis, 
10 | y | : ae get] paar far Hod Bayadi from Um Tubul 
wunail, 
13 “ « .  «s:| Head for Barkheil Sayyalah, Kasra Canal. 
14 2 a a | Head Regulator for Hakim Sayalah So- 
hag east basin. ‘ 
15 a North Solag _ <~ Supplementary syphon under Tahtawiyah 
7 | _ for (Wilfaw Canal, | 
16 . - . | Culvert in Nile tarrad of Tod Muatiin to 
| | irrigate Sahil Ghesiret El Quramta and 
— Bhandawil, : 
17 = a » «| Culvert to Feed southern borrow-pit of 
| | Enebis Salibah in east and west banks 
A of Tuhtawiyah Canal. = . 
18 i ca Oi s | Head Regulator for Sayalah Wadena, 
a9 fe i sae) Culvert in Nile Tarrad of Hosha Tima to 
eee Nile Tarrad of Hosha Shaqilki 
a ae | | | Culvert ou Athe Lurrad of Dlostin Stink 
a ? bisciider for sarf of that Hosha and Hod Bent 
| Mohamed. | 
34 | x Khivam . «| Head regulator, Tawis Canal, 
a5 ~~ JAbmim system ...| Head regulator, Labaywa Canal. 
af . : =f (ulvert, left bank of [sawiyal Canal, down- 
vs " rs stream of Salamoni ridge to feed Hod 
siacanry Fo tm Tatu! Canal 3 
7 * ‘hac avate eal reguiator for Um Tun) LAinot i 
al " South Sohag sy eu aie ue Rashwianival (anual. < ; 
og Widening first kilometre of Zarguriya Canal 


oC - oe") Head Regulator for Ambariyah Sayalah, 


ro ey | Girgiwiyal, Canal, downstream of Lae 
baywa syplow, 


| , Worth Sohac _..) Head regulator for Shattural Canal, 
aI sa o mn | ezuluting culvert, Baja Sayala, opposite 
. ” . 1 Oilfaw. | a 
39 = sane in Baja Saliba to sarf Hod Baja 
_ pn | into old Beni Hilal Canal. 


Pram len| 


Bhiaraki 


mmsuree and Measures for prevention of “ Sharaki,” 


expenditure, 


2s : 
z = Cirele, Province or System. DeESscRIrTion OF Wonks, 
Z 








rs 





43 | Girga Dir. North Sohag system se iy for Hod Awlad Naser into Girgawi- 


, Voli Canal, 


34 7 268 » «= Heads for Naga Tanumam east and west 
Savalahe, 

a5 fj 3 oO » «=| Prolongationof Kom BadrWestand Soffeha 
xp to meet Hod Un Dumah West 
escape channel, 

a6 = + » 9 ++! Prolongation of Beni Harb Canal into 
Hod Um Domah Kast to westerty saliba 
regulator, 

a7 = Khizindarivah,, Culvert in Ofndra tink. to irrizate Sahel 


. Hosha North and sarfSahil Hosha Sonth. 
Syphon under Tbrahimivah Cunal to con- 
neet Hods Mullah and Walidiyah. 


1] 4th CirelelAsyut .. 0... 


F Beni Suef... 2.) Syphon under Maynoonh Canal to curry 
water from Thrahimiyah to the basins 
| east of railway and north of Ashmant. 
a si Asyut-Delgawi syst.) New canal through Hod Beni Khaled te 
replace Tton Cunal, 
4 s = » | Bsenpe in Saliba Beni Khalid. 
5 | re West-Yusufi 8... | Increasing water-way of Saliba Naglet El- 
: Abid bridge, . 
G | ss is a + | Increasing water-way of Saliha Tuk 
ridge, 
7 | 7 < » | Increasing water-way of Salihah Qumadei 


bridge, 


The following statement shows the expenditure incurred on special 
such as making and repairing 
banks round sahils and ehezirehs:— 


EALTIWORE EXECU. 





; Expeniliture Total 
# = | er F 
CimcLn. Cake | aay on Sundries, Expeniliture, 
= iM, |. a) EK. 
Sih Cirelo 2... 2.0...) 101145 Lao 410 1300) 
Girgn Directorate — ... 45,853 | ru — 7H) 
4th Cirele 2.0... 0...) 300,000 200) = ann 
Totals... ...) 346,998 3960 40) 40) 





The above expenditure was provided for 


by a special Caisse Grant, 


=o ht ee 
The * Sharaki" areas were as follows:— 


SHARAET ABEAg, 


TPovixce, | ii hat Tora, 
: ae? iver Sahela 
Hingis: and falar, 





ASW et: ee ameenicevis cae =S0o p42 1,681 
RAGK Gti piel ‘dal wetteals =a GU Ilo (24 
CHR foes cise trgecen cere, ane -a04] — 1,000 1,000 
PRU, avy) eis: cans ueapl: abe ask “oes Li) 1,020 1 (yca) 
WOSGS: ‘sl gae) cre Wied) Ge aus von = 340M OM) 
BARD URE: coo. cone fase} ches ote cons _ 1,268 1,268 


Totala... ... 1.058 7451 100 


Final figures have not yet been received for Minia Province. Judging 
from those which have come in it appears that the area of 3,406 feddans 
given above is considerably in excess of the truth, The “Sharaki” 
areas for 1900 and 1980 were 12,730 and 16,461 feddans respectivel vy. 
Comparing the maximum and mean flood gauges for the three years, 
the figure of 9,109 feddans is distinctly satisfactory. 


Section IV—FLOOD WATCHMEN. 


The total number of men called out was 15,907, The Average Nile Corrs. 
nttmber of days they remained out was forty-five. The total number 
of days’ labour was 856,089, 

The number of days’ labour in 1893, 1897, 1900, years of very 
similar flood was, as follows :-— 


Yer. Somber of days’ lalour, 
1893 =e Lee Be fi ae ima ime Cee ane 2, 125,00) 
1807 tn Lt a2? 2 Le | Ln. fit Cn SES 1M) 
1th) oar ae i Fi ana ith i mh aa a ae L1ti,Ho 


The long lengths of new channels and banks accounted for a good 
deal of the labour. The distribution of the food watchmen is shewn 
in the following statement :— 
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Section V.§—DRAINAGE. 


The expenditure on construction and remodelling of drains will be 
treated of under the head of “Special Works.” No work of this 
description was charged against the Ordinary Budget. 

In the clearance of drains a cube of GS,500 culie metres was executed 
at a cost of #E. 971. 


The following table gives the levels of Lake Qarfin on the Ist March reyets of 
for the past eighteen years :— 


YEAR. 


1892 
Lao 


Level of ke 
in metres below 
Bea-|evel, 


Oa 
400) 
408 
Auris 
Ali 
tH) 

278 
452 
4°78 


Fall in previous 


12 peothia. 


Unknown. 


ivi) 
iris 
(rio 
(red 
iss 
ir7s 
re | 
(ri 





Ea. 


Lath 
1st 
1x 
Tsay 
Lats 
a 
JNM) 
Lit 
1802 


Level of luke 
in nictres below | 
eed fevel, 


Se LT el TTT 


eee | 
44°17 
441i 
el? 7 
nL i 
Ee eed, 
4410) 
ASM 
44°19 


Lake Qarun, 





Fallin previous 
12 rigitlia, 


(roi 
a i 
(YO rise, 
IL fall. 
(hike 
CUT rise, 
"m1 
(rb... 
20 Full. 





The total fall for the past seventeen years has been 4°59, Since the 
level began to fluctuate in 1896 there bas been a net fall of 0-02. 


— ili — 
Part. Il.—SPECIAL WORKS. 
(Chargeahle fo Special Coase Credit and to Special frre from Ondinary Budget.) 


The sum available for expenditure on special works during the year 
was £E.372,905.789, made wp as follows :— 


. 7 Moa £E. MTiTh. 
Special i nest" (orint fhe nee ae ahs Ce | nne on Be me AW 
sspuecteal (i ront fro Ordina ry Budget ee 3S.S40 199 


Total .. ... 2. £E.372,005 789 





The total expenditure was £9.356,564.737 leaving a balance of 
£E.16,541.042 to be carried forward. A sum considerably in excess 
of the latter sum was due for land at the end of the year, ; 

Appendix F gives a general abstract shewing the partition of the 
expenditure on the various projects. Appendices G and H rive lists 
of the various masonry works, the new channels and banks constructed, 
and the existing channels remodelled during the year, 

The projects taken in hand or advanced during the year were the 
following : j 

Inthe 4th Clrele. 

West Yusufi basins, Minia Provinee. 
extension of West Muhit drain across Hod Sultani to Yusuti. 
Construetion of Walidiya syphon under Ibrahimivah Canal! 
Asvut Province, . 
In the 4th Circle. 
Magnuma seyphon, Beni Suef Province, 
Fayoum remodelling works, 
In the 5th Cirele. 
Hamad Eseape and out-fall channel, 
Three feeder culverts and one escape, 

In the Projects Credle, 

Conversion Of the Asyut basins between the [brahimiyah and 
Bahr Yusef canals into perennial tracts, 

Remodelling the Tbrahimiyah Canal. 

Diversion of the Bahr Yusef in Had Qurun, 

Ktsa pumping station, 

In Girga Directorate. 

Talihat Regulator on Sohagiya Canal, 
Four regulating heads for distributaries 





of Sohagiya Canal. 
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Work on this project was commenced in 1899. At the end of 1900 West of Yusuf 
the basin banks and regulating bridges had been completed. The fine Eee: 
Nezlet El Abid Regulator and Lock had also heen entirely, and the 
Saqula Regulator and Lock, a work of equal dimensions, partially 
completed. These Regulators each consist of twenty 3-metre vents 
and a lock-channel provided with a lift bridge. The expenditure up 
to the end of 1900 was £6.156,939. During 1901 a further expen- 
diture of £E.$4,642 was incurred, making the total expenditure to 
date £1.190,981. 

The project estimate for the work was £1.200,000, which results 
have shown to be a good estimate, as little now remains to finish olf 
the work. 

The expenditure during the year was incurred on the following 
items :-— 

(1) Completion of Saqula Regulator anil Lock ; 
(2) Stone revetement of banks ; 
(3) Land charges. 

The experience of the last two years has shown that the water-way 
of three of the Salibah Regulators in the southern system, commanded 
by Nezlet El Abid Regulator, will have to be increased, A. large hole 
scoured out downstream of Salibah Shushah bridge during the thood 
of 1900, wich necessitated the extension of the wing-walls and floor 
at a cost of £E.968. The revetment of the Salibah banks was com- 
pleted during the year. The revetment of exposed portions of the 
tarrads, the increase of the water-way of the Salibah bridges, men- 
tioned above, the erection of lock gates and lift-bridge at Saqula, and 
quarters for regulating establishment, are the only items now remaining 
to complete the project. Both southern and northern systems were 
successfully filled during the past flood. The southern system exlu- 
bited some small defects, noted above, the northern system proved 
very satisfactory. 


The objects of this work were explained in last year's report. It 1s Masini 1 
hoped in the early future to construct a system of West Yusufi basins tock. 
in Beni Suef Province, where there is an area of 33,000 feddans 
capable of being transformed into rich basin land from a wide Sahil 
which gets one flooding of all too short duration with sarf water. 

The work was practically completed and used for regulation during 
the year. 

The expenditure up to the end of the year was £12.53,581, 


Extension of 
West Mult 
Drain, 


Walidiyn 
Berphon, 


Maznuna 
Syphon, 


Payumn 
Remodelling 
Projects, 


Hassan Wassif The objects of this cana] were ex 
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The object of this work is to divert part of the drainage of the 
perennial tract of Minia Province into the Bahr Yusef below Mazurah 
Regulator. Part of the channel was excavated during the year, and 
a tail fall at the inlet to the Yusufi built. Pipes were procured for a 
syphon over which the present flood discharge for Sultani basin, and 
a future sefi canal will pass, 

The expenditure during the year was £15,283. The work will be 
completed durmg 1902. 


The object of this work is to ensure the irrigation of Hod Walidiyah 
east Of the Ibrahimiyah Canal, which is fed directly from the river, and 
always suffers in years of low flood, by putting it in communication 
with Hod Mallah, west of the [brahimiyah, the central basin of the 
well-commanded Sohagiya system. The 1*5-metre pipes required for 
a syphon of two barrels under the Tbrahimiyah were landed at the site 
of the work during the year, and a payment of £E.1,500 made on 
account of them, | 

The syphon should be ready before the flood of 1902. 


The object of this work was expliined on page 90 of last year’s 
report. The pipes were obtained during the year, and the work will 
be completed before the flood of 1902, 


These projects were the following :— 

(1) Construction of Hassan Wassif Canal. 

(2) Remodelling Bahr Nezlah and branches commenced in 1900, 
(5) Remodelling Tagin Drainage system commenced in 1900. 
(4) Metartaris-Alam Canal’s project. 

(5) Remodelling Bahr Seilah, 


| plained in page 74 of last year's 
report, The canal was completed during the year, and used during 
the flood. The expenditure during the year was £E.57,210. A sum 
of £E.4.655 remains ta be paid for land im 1902 which makes the 
total cost of the canal LELGL.S865. Much more rock-eutting Was encoun- 
tered than the trial] pits indicated, which made the channel more costly 
than anticipated, but there was no alternative, as to try and widen the 
Yusufi would have been more costly still. The area served by the 
canal is 106,000 feddans. The works carried out in connection with 
the project during the year, besides the excavation of the channel, 
included a fine head shirce, four roudl-bridges, and a tail escape. 
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The items of work exeented in connection with this project during Remodelling 
the vear were .— - and branches. 
(1) Rock-cutting of first reach of the main canal. 
(2) Second reach of main canal was remodelled, 
(3) Second reach of the chief branch, the Bahr Kasr El Danat, was 
~ eompleted, and the third reach put in hand. 
(4) Minor masonry works costing £15,155 were constructed, 
(5) The Difinu road-bridge on the main canal, and the Tagin 
acqueduct, carrying the same channel over the main Tagin 
drain, were completed, 
The expenditure during the year was £E30,985., 


80°60 kilometres of drainage channels were remodelled or constructed Proleues 


at an expenditure of £1.12,182. The improvement m the tract served System. 
by these drains is very marked. 


This project was completed during the year, and consisted in sup SS nak 
pressing the old Bahr Mitartaris, to feed which, water had to be held 
up to an objectionably high level in the Bahr Tanhalla, and transferring 
its irrigation to the Bahr Alam and Edwah systems, which are sepa- 
rated by a newly-constructed drain, 


There is a large area of Kharig ez ziman land lying east and north Renee 
of Rodah and Tamyal villages in the north-east of the Fayoum, to pac a 
irrigate which it is proposed to construct a hieh-level canal to be called 
the Abdallah Wahbi, following approximately the alignment of the old 
Wardan Canal. This new canal will take off from the end of the first 
reach of the Bahr Seilah. The first reach of the Bahr Seilah must 
therefore be enlarged, and a sum of £E.2,700 was spent in this work 
during the year. 


Three useful inspection houses at Tamiyah, Seilah and Abuxsa were Inspection 
at ‘ “ cae hiueen, 
built during the year at a cost of #F.1,082. 


The old Hamad Escape in Kench Province, which failed during the Hamad Escape 
floml of 100, was replaced ly a fine solid work of six 3-metre vents, 
costing with its approach and out-fall channels £E.13j500. 


The floor of a fine regulator of twenty 3-metre vents, at Talihat on Talihat 
. “a : ! ® hie af i 
the Schagiya Canal, was completed, Head regulators were also built ear 


Conversion af 
Asyut basing, 
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for the Kom Badr, Harafsha, Beni Harb, and Soffeiha basin canals 
taking off from the Sohagiya. 
The expenditure on these works was £E.12,000. 


The four basins of Tanda, Tanuf, Ashmunin and Etga, with an 
aggregate area of 52,665 feddans, situated north of Deirut between the 
Bahr Yusef and Deiratiyah canals, were converted into perennial tracts 
during the year. Another small basin of 5,420 feddans, lying east of 
the Deirutiyah Canal between Deir Moes and Mellawi, waa also con- 
verted, which makes the total area conyerted during the year 58,085 
feddans. 

The following lengths of channel were constructed in these hasins:— 

Kilometres, 
Canals having hed-widths at head of from 4*5 to 2*(0 metros ws «= FOG 
Distributaries having bed-widths of from 1°30 to 0-40 sus. cee 17986 

tin drains having bed-widths at the tail of from 4°35 to 

1°40 metres... 


Branch drains having bed widths of from 1°00 to 0-40 he ike eae 


Total, ssi. 4c. 3773 

The expenditure on the actual conversion works, 
for land, during the year was £E.109,577.933. 
remodelling the Ibrahimiyah Canal and Etsa Pumping Station is not 
included im the above figure, as the cost of these works will have to be 
spread over the entire area of basin land in Middle Egypt converted 
into perennial, and | only here desire to arrive at a fisuure for cost of 
conversion works proper in the basin themselves. To entirely com: 
plete the perennial system in the area of 58,085 feddans mentioned 
above, a sum on £E.22.000 has been allow «l for in the programme 
for 1902. To this may be added a sum of #£E.3.455 incurred on the 
preparation of the project, and preliminary field operations, thus raising 
the total figure for expenditure on conversion works proper to 
£135,032, dividing this sum by the area converted (58,085 feddans) 
we arrive at £17.2.380 as the rate per feddan for conversion, may 
remark that the cost of conversion in this system was kept low owing 
to the fact that the main feeder canal for the system, the Deirutiyah 
was already in existence, and also that land was obtainable at a lowes 
rate than it will be in the Minia or Beni Suef Provinces. 

On the 10th August water was admitted to the new canals, and an 
area of 17,024 feddans of dhurah was sown, Of which the gross value 
may be taken as £E.102,144 and the net value, after deducting the 
cost of cultivation, as £F.85,120. As the entire area of these hasins 


was subsequently put under shitwi crops the figure of £E.85,120 


including arrears due 
The expenditure on 
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represents the increased return obtained from the area of 58,085 feddans 
owing to the alteration of the system of irrigation. In 1903 a consi- 
derable area of Sefi crops may be expected in the same area, and the 
value of the outturn per feddan, will show a corresponding Increase. 
In view of the above facts the proposed increase of taxation of P.T.50 
per feddan appears a very moderate demand. 

Mr. Hopkins, Inspector in the Ministry of Finance, has favored me 
with an intersting note regarding the increase of selling price and 
rentals, up to date, in the villages effected by the conversion works, 
The increase of selling price over the whole area he puts at LES per 
feddan. The mean increase in rental of land, with free-flow irrigation, 
appears to be P.T.150, and for land whiea will have to be irrigated by 
lift P.T.100. Mr. Hopkins gives instances of contracts where the rental 
value has risen from P.T.275 to P.T.500 and from P.T.300 to P.T.600, 


The work of increasing the section of the Ibrahimyah Canal was Remodelting 
commenced in the reach of 16 kilometres between Minia and Etsa, A Ibenhimiyeh 
cube of 443,328 cubie metres was executed in this length, A regulator . 
was built at Hafiz below the off take of the Sabakhah Canal, the main 
feeder channel for the Minia basins, of which the conversion 
commenced in 1902. The old timber bridge carrying the Daira Sanieh 
Railway over the canal at Feshn was replaced by a substantial iron 
bridve, The Minia and Sharana regulators were remodelled and four 
head-sluices were built for branch canals. An Inspection House was 
built at the site of the Hafiz Regulator. The expenditure, including 
sums due for land, was £E.28,225°908. 


This work consisted in cutting off a very exaggerated loop 1,600 Diversion of 
metres deep with a length of only 500 metres between the ends, and 
thus getting a clear course for the Sabakhah Canal. This work really 
forms a portion of the conversion works of the Minia basins. The 
eube of earthwork executed was 875,420 cubic metres and the cost, 
including land, was £E.LO0,83 1160. 

This station is destined to discharge a portion of the drainage of the Pisa, Pumpiog 
Sefi tracts of Asyut and Minia Provinces into the river during flood, 
The installation will consist of four 40° pumps driven by four vertical 
compound engines, and will be capable of discharging § cubie metres 
per second on a lift of 4) metres. The contract for the plant has been 
given to Messrs Easton & Anderson, and it is proposed to commence 
work on the station in May 1902, and complete it before the Hood of 
1903. ‘The expenditure during the year was £E.5,561°601, 


i a . 
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Part IlIL—WORKS AND ESTABLISHMENT. 


Section L—MAINTENANCE ANT) REPAIRS. 


Details of the quantities of earthwork executed during the year 
and its cost are given in Appendix D, The total quantities are as 
follows :— 




















By Hane, Dredging. 
CIICLE. 0 

Quantity. Cent. - Qunntity, Cot, 
| ——= a ae | Ca | fe. 
4th 21.) [re 4,057 909 avert) 400 L600) 
oth Cirele 2... ce eas 2,602,550 31,762 — —e 
Girga Direetorate — ,,. 2,402,244 26,227 — _ 

Totus... fm ot? SOS 









113,059 450, 586 16.000 





The following sums are still due on the above eubes -— 


£E. Mill. 
Tw PEO: sis ace! iad: Gig new, meer cy eae: ec uu 828 419 
Ibrahimiyah Dredging ... ton eas uee ves eee one, 2289 OOO 


Adding these sums to columns 3 and 5 we obtain #F.32,590 and 
#£1.17,232 as the actnal cost of the work. The average cost per cubic 
metre of earthwork by hand was as follows :— 


P.T. 
4th (Circle =Ee nee fe Ea | a = fim ae oe = ie ema )33 
Sth Cirele fim am ee fiom a8 ih fae =e fam hia fis aaa Se 1°25 


Girgn Directorate 1... ae os coe 200 


These rates are quite normal, The figures for the 5th Circle include 
a cube of 32] O34" for clearance due to the choking Of canals in Keneh 
Province by debris carried down from the hills during severe rain- 
storms in March and April. To assist. in mecting this extra call on 
the ordinary Repairs Budget allowance a grant of £12,000 was made 
by the Caisse de Ia Dette, which rendered it possible to put the 
channels in ron order, and proved to Lies Money we 
feeble character of the flood. 

The cube of ordinary earthwork executed in the 4th. Cirele was 
considerably below the average of the last few years. The dredging 
bill for the [brahimieh Canal was, however, the highest since 189], 


eee oo oo & oe 


‘ll-spent, seeing the 
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The following are the causes which contributed to inerease the cube 
of dredging ; Firstly, the long channel connecting the head of the canal 
with the main stream of the river, in which dredgers had to be kept 
working up to an advanced date; Secondly, the closure of the head 
and opening of a diversion channel in connection with the construction 
of the new head regulator. Severe scour at the head of the diversion 
channel was caused by the interference of the Barrage works with the 
regime of the river, and a large deposit of silt was thus caused in the 
head reach of the canal, over which the dredgers had to pass twice, 


The following table shows the quantities dredged in the [brahimiyah Dredging 


re Ie in Uhe 
Canal cluring the last eleven years:— Ibrahimivels 
Conal — 


SS Se 


QUANTITY in Conic METRES. 














TEAR, = Cost ix gE. 
| Asyut to Beirut. In River at Asyut. Total, 
1891 S6.116 — aah, LL ser | 
1892 415,088 — 413,088 15,507 
1893 871.026 — 371.026 14400 
Lat 448,026 _ 445,026 L638 
1895 351,253 —- 351,255 15,225 
183 O00, TOK _ SO, 71M LAAT 
1897 214,212 — 214,212 5106 
1808 ee Wd es = F47,813 74 
1a L267 —- Lohr 4872 
1900 201 656 66,025 DGR 55 | 10,555 
1901 12,457 147,079 450506 16,000 


There was no expenditure on the spurs in the Ibrahimiyah Canal Pe ein 
during the year. 


The following statement shows the cubes of stone purchased and Sneala 


built into river spurs and revetments during the year, and the expen- rerks. 
diture incurred on transporting and building Government stone into 
the same :— 





























New stone, is! Expenditure 
Comte lon transporting Total 
| ; 3 and Tui leting Expeuditure 
Cube. Coot. Gav, sone. 
cM. cK EE. — tt 
4th Circle «40 se 8,001 1.395 113 1 S08 
oth Girdle”... 22 6,001 Ot Ca) — veh 
Girga Directorate ... 4.640 So7 a23 1,220 
Totals... ... 1341 j.225 436 otetitick 





(a) A sum of £E.310,465 wns due a@ the end of the year on this cube, 
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Besides the above a length of 326 metres of the Nile tarrad at 
Mataana was revetted in the interest of the Daira Sanieh Administration 
which allotted a credit of £E.636 for the purpose. Only one new 
spur was built, at Luea in Asyut Province. The rest of the work 
consisted in repairing and extending revetments. 

The following expenditure was incurred on revetting canal banks 
below regulators and other important points ;— 






New sfc, 







Transporting 


















CIMCLE. - | andl Total oost. 
Cube, Cou. bh lelitige. 
VAL. | ze. 
4th Cirela 22 wa. s., T25 1,075 1578 
Sth Circle ee ee et “= rae 
Girga Directorate... 1,650) 4) 474 
Totals... «.. W187 LS | He 249 
——— eo er i 





Secrios IL—NEW WORKS AND IMPROVEMENTS. 
(Exclusive of Special Works). 


The quantity and cost of earthwork executed in new channels and 
banks, exclusive of special works, was as follows :— 


Sow Ubsunels and Banks. 











CinCLE. Neen eee EEE 
Cantity, "ayn. Cost of Lindl. | Total oot, 
cM, cK Ts ’ | 
4h Cieols ow. 2s.) “sa 222,71 2.740) — 2740 
ath Cirele oom cra eau 2,206 i OK 822 hod 
Girga Dvrectorate — ... S015) vit TAL Lili 
Totals... ...] 549,452 6,751 it] RSL 


The lengths of the new channels and banks are given in the following 
statement -— 


LEXGTI TS RILOMETRES, 











, CIRCLE. . 
New Chaunela, Kew Thanks, 
ee 
4th Cirele eee) | eee ee 2,14 4a17 
Sth Circle ose wee tee nae oes a7 _ 
Girea Directorate... 1... + A172 P44) 
Toil (vec: sic 8,50) 7,161 


fa) Includes 746 cuble metres rock-cutting not inched in Appendix D, 
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The details of the work executed are given in Appendix E. The 
principal items were a new drain in Hod Delgawi, Sharkas Canal, in 
Asyut, and the prolongation of the Damranyiwh Canal to Salibah 
Samhud in Keneh Province. . 


Appendix K shows the progress made with revetting basin banks, Basin tank 
the quantity of stone used and its cost. The total length revetted was 
49.924. The average quantity of stone used per metre run was 1°55 
cubic metres, and the average cost per metre run was £E.0'990, Out 
of the 42,924 lineal metres a length of 36,221 was done in the west of 
Yusufi basins, and on the Mazurah Salibah and Bakir bank, which 
come under the head of “Special Works.” In Kena Province a length 
of 3,434 metres was revetted at the request of the Daira Sanieh Admi- 
nistration which furnished a credit of £E.1,112-094 for the work. A 
sum £E. 500 was spent in Girga on repairs to revetments, 

A list of new masonry works and buildings charged to the Ordinary Sew misonry 
Budget is given in Appendix B. On works for the improvements irrigation. 
of irrigation the expenditure was £E.5,196°346 and on buildings 
££.1,188'680, Most of the new works were built in Girga Directorate 
where money is not as tight as in the other circles. The principal 
works were head sluices for the Girgawiyah and Maabda canals, and a 
regulator on the Qaw Canal. A substantial office was built for the 
Director of Works at Sohag. 

Appendix C gives a listof the masonry works repaired and remodelled. Manny 
In the Sth Circle thirteen works were repaired, The most important revodelie 
wasthe syphon carrying the Rannan Canal underthe Damraniyah Canal. | 

In Girga Directorate twenty works were repaired, of which the most 
important was the Shattura syphon, which was remodelled, and had 
its water-way enlarged, 

In the 4th Circle numerous petty repairs were executed on general 
repair estimates. An important work was the repairs of the big Abu 
Bagara acqueduct in the Ibrabimiyah Canal which failed during the 
flood of 1900, A massive new wing had to be built on to this aque- 
duct at a cost of ££.1,966. A sum of £1.592-575 was spent on 
repairs and painting of Koshesha Escape. 


Secrioxs IT. — AGRICULTURAL ROADS, 


The expenditure on construction of new roads in the Fayoum Pro- Agricultural 
vince during the year was £E1445. The following statement shows Batis 
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the progress made with the programme of new roads for the Fayoum 
approved of in 1898 :— 





Length ineloded | Cunatructed aptoend | Constructed durin | i 
in Late progr. of Tam), Pav. 7 To abet 
ilmtren, | Ki botiet rin. hilonetres, | Ki i dunenuet pee, 
e22-0 Oss 4°) 102°5 





Progress with the new roads was purposely delayed owing to the 
numerous new channels projected or under construction, as it appears 
probable that some of the proposed new roads can be carried along the 
banks of new or remodelled channels. This was done during the past 
year in the ease of the Hawaret El Makta-Lahun road, which has been 
carried along the bank of the new Hassan Wassif Canal. Including 
this length of 11 kilometres the actual progress with the roads up to 
date has been 113-+5 kilometres. 

The amount of earthwork executed in repairs to roads is shown in 
Appendix D. The expenditure waa £17.2,064, 


Srerios IV. — BRIDGES TO REPLACE FERRIES, 


Rridges to During the year two iron girder bridges with timber platforms, screw 
splice Terie Hile piers, and masonry abutments were constructed on the Ibrahimiyah 
Canal at Tbiowuha and El Kefour, The expenditure incurred during 
the year was as follows :— 

; £E. Mill, 

Balance dne on Hawasliyah bridge... ... 0... .. 157 340 

Ibiowhs bridge. a5. tee cee eve cer wee oes ones TAS O05 

EI Kefour bridge oa iia Pr oa aap sae eee Pe Law (its 


Total... ... .. 38000 O00 





Canal bridges == In Girga Province fourteen bridges costing £E.7,309°196 were built 

in Gitga on the Girga canals. The bridges are solid structures with masonry 

abutments and piers, and timber platforms. These fourteen bridyes 

form part of a programme for forty-nine bridges costing £E.27,113 

accepted by the Provincial Council in 1900. The cost is defrayed by 

a special cess on the cultivated area of the Province, [ 

Kena Province has recently followed the lead of Girga,and the Pro- 

vineial Council has accepted « programme for bridges to be paid for by 

a special cess as in Girga. . | 

These instances show what store the rural population sets on round 
communications. 
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Smction V.—WORKS OF PRIVATE ENTREPRISE. 


Line No. 10, between Gabala and Senoures, 5 kilometres in length, sj alan 
was completed and opened to traffic during the year, The line from in Fayum 
Miniet El Het to Shawashna, vil Abu Gandir and Nezlah, was prnetically 
completed but is not vet opened. This line replaces ia No. 8 and 9 
of the original programme, which has now been carried out in full. 

One extra line from Fayoum to Edwa, 7 kilometres in length, was 
constructed last year. The total kilometrage of line made amounts 
to 162 against 1464 of the original programme, 

The New Egyptian Company started operations, in the matter of *!" 

reclaiming land in the flood-spill channels of the river, on a khor werk« 
opposite Sohag. The khor has two mouths at its northern extremity, 
separated by high ground; one mouth was provided with a dry stone 
weir by means of which the discharge through the khor was regulated, 
the other mouth was closed by a massive sadd with pitehed faces, 
The Company's Chief Engineer declares himself well satisfied with the 
results obtained during the past flood, as regards mud-deposit in the 
khor. A considerable area of the newly reclaimed land in the khor 
was rented out for shitwi crops. 

The Company has been authorised to carry out works at several 
sites In 1902. 


Seetion VIL—EXPENDITURE DURING THE YEAR, 


An Abstract of the Expenditure during the year is given in Appen- 
dice A and is as follows :— 


ak, 
= cA aan sane Sen isbere: c SEES: > cen dees cess |= RD 
W orks.. nea = ase as re om zn 8 Zam oH GoD 


Total.... .... ... 568,772 


Seerton VIL—ESTABLISH MENT, 


Mr. Clowes had a very busy year in 4th Circle, with an expenditure 
of £1.183,600 on special works. The sarf operations under the new 
conditions introduced by recent works and extensions were also compli- 
cated. They were personally superintended by Mr, Clowes throughout, 
to the great advantage of all concerned. 

Mr. Treland, Director of Works, held charge of the Circle during 
Mr. Clowes’s absence on leave. Mr, A, Gr. Sachs, Director of Works, 
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APPENDIX <A. 





Ansrnact or EXPeNpiTene ws 1901 CxDER THE DIFFERENT SUB-HEADS OF THE Buper. 





fun-Heam or. Ropger. 


ih Circle, 





EXPENDITURE: 


Projects, 





Sth Cirele. 





Girgn. 


Sup-Caar. [—Fstablishment. 


Classified ... 
Hors Cadre 


Total, Sub-Chap, I 


aE. 


ZE. 


KE. 


—_—_—_—_—_—_—_ 
SESE |) = 


Sup.-Caap. LT. 


Travelling Allowances 
Telegrams ... ss. < 
Dahabiy Sel 

Office - 


Mansi 
Total, Sub-Chap. FH 

Scp-Caap. II. 

Furniture and instruments 
Sun-Crapr. TV. 

New works and Sharaki prevention 
sunCaar. VY. 

Repairs and Maintenance 
Sup-Coar. 1V asp Conver ABOLITION. 


Earthworks and works for decreasing 
the cost of woe ue pp of banka anil 
channels. Prieta case Su 

Special new “works — 


SPECIAL “Caisse” Cheprr. 
New Works ... 
New Acnicunturan [toans... 
Sprecran Crenit ror Suarant Works 
Ferry Funds 


Total of Works 
Grand Totals 





175 


1,335 | 


168 
13] 
14 | 


————_—_————— 


2.040 


9,989 


14,100 


1,443 
2.000 


| 4,000 





To 200) | 


161,560 | 130,570 


10,363. 


2 Obi 








32.650 | 146494 
1,500 | 32,028 
10,500 | 317,719 
_ 1,43 
700] 6,000 
— 3,000 


eee 
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APPENDIX B. 





List or sew Masoxry Works executep ty 1901 axp taete Cost, 
EXCLUSIVE OF SPECIAL Wonks. 




















RAME OF WORK, Cost, | per per 
Province, Circle, 
ee. | #& £R, 
ota CIRCLE, 
Works for finprocement of Irrigation. 
Kexa Province. 
Permanent Nile gauges at Esna and Nag Hamiaili ,.. 997,741 a 
27.241 
Buildings. 
Irrigation stores on Tokh and Awlad Amr Cannols ... . 40,089 
. 40.082 = 
337.323 
GIRGA DIRECTORATE. 
Works jor Improvement of Irrigation, 
(inca Province, 
Culvert for Hod Bardis east of Bashowanivah... ... SO 
Salibah Hammam east enlwert 2... uc. ccc ces cee we 124489 
Salibah Hammam weatreculotor... 1.0.0... ses aes | Sle875 
Girgawivah Canal head regulator... 6.0.0 6.50 ce. wee 1,995.217 
Sayulah ‘Beni Hilal culvert ...  .. Mi 167,518 
Regulator on Qaw Canal at Sabay! kal Salibah with 
~ and weat feeder culverts... . ipa dda. Teatmeoedee. les To 95 
Wild pauge at Solag 45. vse ese wee see wet wow oval SO 000) 
Oso. 137 
Asvyur.—2xsp Section, 
Mashie Canal head regulator ...0 66.0 cee aes cee cee] © 563,168 
ih it} 
Buildings. 


Che EONAR say one van wee cone See Gay pes 1148.095 | 1,145,598 





5,547,903 


~ 


* 
alee 
ria 
«4 
{ 


last or sew Masoxny Worss executen my 1900 AND THEIR Cost, 
ExcLusrve or -Specran Worrs—coneluded, 


NAME oF WORK, 


dro CIRCLE. 


Works for improvement of Irrigation or Drainage. 


Fayoum Provixce. 


Government shares of combined road and railway 


bridges 


ina ee Co ey fe & Cr ais ann a eo ane 


ABSTERACT. 


Sth Circle i. ans eae een eee ene aes 
Gir Directorate aie Cr I nam | Ca 
4th jircle ina -e8 a ie am i a8 ohm oon 


Grand Totul for Upper Egypt... 


ni 


ane 


Total Total 
Cost, per per 
FE Fu Tin im. Ci re la. 
£E £E. £E. 
SOO.000 ) S000) SAA) 





£E. 
noe ibd d choc 
ies He WR 
SAM AM AD 


£F.6.385.296 


APPENDIX C, 





NAME OF WoEK, 


rr 


ee 


Last or Masosry Works Repamep AND ReEMODELLED ry 1901 awn tHeEtr (ost. 


Cost, 


————— 


Total 
per 
Province, 


Total 


[er 


re Gmnd Total. 
Circle, 








EE. £E. £E. 


1,497,008 


EB. 
OTH CIRCLE. : 
Kexa Province. 
Repairs to Gebbalaw escape .., | 219.678 
Abu Shusha escape ... 2... 122.535 
~ Damraniyah Canal syphon... .../ 561.130 
Ai Salibet Hamad east regulator... 143.717 
és Salibet ElL-Tewerat regulator... 32.609 
; Culvert El-Tewerst oo. 1. ue 16.556 
»  EbAshraf bridge... .. 1. 4.) 11.357 | 
a ift east and west regulators .., 14.020) 
Miscellaneous petty repairs v0. oce ee ee, 95.751 
Angle irons for bridge erooves and reculating| 
RUNCRS sis: wig vaaus dis. adi eee? basi Sac BMLEBRO 
Aswan Province. 
Repairs to Ramadi regulator... 4. ... ... 45,438 
* Eidfu Kilh eseape... 2.0. 5. 17.413 
a Bimban and Khattara bridges... 23.520) 


Miscellaneous petty works ... ... _.. 


GIRGA DIRECTORATE. 
Asyrr.—2?xp Section, 
Ttepairs to Abu Tig escape 


= MUSTO G@SCO PO... ik cee cee 
=: Shuth escape... i. 
7 Selim escape... os ace oes 
“ Agadma regulator... ... 0... 
2 Abu Zabiba escape ... 0... 
ra Osmaniyuh regulator... ... 
o Shew reculator ae 
= Masah Abnub eseape 4... 
7 Salibuh Manbda regulatar .., 
ie Beni Mohamed syphon... 


» Miscellancous petty repairs... 
Angle irons for bridge grooves 


Ginga PROVINCE, 
Remodelling Shatturi syphon 


Poe 


Repairs to Hamnan and Awlad Yeh 


R airina So) ne fame ame 2m ine 
OPeuiring ad) po hey es thet Bi Fe) noe 
Mahamda reculator _ 


tL "eaeyare . 
Hawidi canal head regulator 


in 


Carried over... 


Phe 


a|  BRTAB 


TP 19.282 


as FALL 
be 28.439 

= 13.450 
ae 19.300) 


es AL.712 
4 17.100 
oa ROL | 


143.109 | 4 01.077 | 
SS 


7 


352,069 





oF, 7.030) 
val «ALB 
4 H2.577 
9.732 
i 2.00 

td GOLITS] | 

vn : 
| S3,876 
sie 91.751 
2 LSS 


es 16,601 





ee ee | | 
————————$—$—_——————- 


1,601,077 | 





—— 
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List or Masowny Wonks Reraikep asp REMODELLED Is 1899 AND THEIR Cost—coneluded. 





















| Total Total 
Nave or Wonk Coat. per per Grand Total. 
Provines, Cirela. 
———— ae a SS 
ZF. £E. aE. £E. 
Brought forward... L.GOL0T7 
Repairing Umar Dumah west escape ...  -.-| 76,010 
.  Wosbah Khanausa eseape ...  .-. 14758 | 
Miscellancous petty repairs ... 0 2. eee oo 278.412 
Angle irons for bridge grooves... ...  ee{_ 124141 |) age rag 
|} 1,690.207 
dru CIRCLE. 
Asror Province. 
Petty repairs to bridges... 0.0 eer see see 450,000 
Travelling Nastuh, Deirut regulator ... ... 32420 | 
Repairing Mashuha bridge sc. eee eee ed 150,004) 
Models of irrigation bos yee ace ere cee] E00) are yg 
Mixa Province, 
Petty repairs to bridives ...0 0.0.0 a eee ee] 20.000) 
yy wrpears For 190) ee. cen cee nee one Talo 
Repairs to Minin bridges, arrears... ... 0 22.) | 200.000 | 
past Abu Bagura aqueduct... ... | 2,466,000 
: bait +n oe ~ oF. ry | a 
equlating timbers ... 0 +. see see see eee] 125.000 * 16.065 
Best Sver Provixce. 
Ttepairs to Koshesha gates... see ere os THUMM) 
» . inspection houses, including a well | 
at Wasta one Pr Pr one 2. a8 oom | 20,0000 | 
Petty repairs to bridges ... 0... eee tee oe S000) 
Painting Koshesha escape 64.0 ce ee ee] 200,000 
Angle irons for bridge grooves... 0 ese a 110.000 | 
Petty St eae Koshesha escape ... ses ee! 2.515 
Repairs to road bridges, arrears of LW0 ... SSO) 
coir petty repairs se. nee nee nee | nes] rete 
: 7 \ a - a J ihe ‘ > . [ : 
tegulating timbers powers rece rt ties 38 135.000 2.957.515 
Fayum Province. 
Repairs to inspection houses... see se} 200,000 | 
3 works, arrears for 90000... LS8000K) any 
i | eT ER ONE 
| | TS LM 
i OSes sc 0 
ABSTRACT. 


£E. 

Sth Circle sc. sue ves “ese ane eee see cee ites 1,60L.077 
Giron Directorate ..- ase) ees see tee tee dee 1,690.267 
reek oe i em edie FARIS §.460.000 
Grand Total for Upper Egypt... .. «+ 2£7),10,251.044 


——— 
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APPENDIX E. 





STATEMENT SHOWING THE New Bases AND CHANNELS MADE IN 1901, 


Exclusive oF “Specran Works.” 






Length 
in 
kilometres, 


NAME OF WORK. 





den CIRCLE 


Asyct PROVINCE. 


New weet drain in Hod Delonwi 


Junction of Canal Geziret Shakh with { (feziret El Hawata 
A a ane 2m 


New channel from Dernawer Canal (O55 
Canal Sharkas an 
Extension of Canal Wanili.. #45 
Diversion of river bank at Nezlet Mohamed! ‘Soliman... (row) 
Mista PRovresce. 
Diversion of river bank at Matuhra... (265 
99 * » at Bahayn .. (570 | 
Pa ee » at Abou Shehata (rl 
nr - » #t Abou Hnssibn — ... bol 
= = . round Abou Huassiha (ri7s 
" te » Nuglet Amran ... wc. oe (r7 10 
Best Suer Provrisce. 
Diversion of river bank toreplace Cut Dibabiyah... YST7 
Total 4th Circle — 
JTH CIRCLE. 
Kexa Province. | 
Junction between Glilasst Canal ij Hamad Escape... F100) 
Prolongation of Damraniyah Camal... ... 0 s+ ++ 18°600 
“ Kher Abou Humar cP OWO 
i Kher El Halim .. 1°760 
es Sayalet El Ashshi East... a 3G0) 
" Sayalet El Hilla ve +180 
ke Sayulet Zarnikh #307 


Total Sth Cirele 


Coantity 


af 


earthwork. 


C.M,. 


(2 oa4 


tp 


98,342 





Total 
qumntity. 


142, 156 


2512 


| 299. TL 


=e 


STATEMENT SHOWING THE New Bangs anp CHoANxers MADE IN 1901, 
EXCLUSIVE OF “SPECIAL Wonks” —continwed, 





Length Quantity 





Nawe or Wons. ies of iar 
kilometres, | earthwork, | T°?" 
(LM. | C.M. 
GIRGA DIRECTORATE. 
Giraca Provixce. 
_Dive rsion of aie iya east bank at Hod Awlad nes -” 2OOT 22 381 
of west Nile bank at Hod Beni nw al Se (r57s | 6,495 
Drainage channel for Mawati of Hod Kawamil .., ... ... Voth bas 
Diversion of Nile bank at Hod Sahil Tukh ... ... ... ..- (rjog T,1iM 
| 47 413 
Asyout Province, | 
Diversion of Hassan Darwish Canal at Luea... 2. 2...) 9 O08 38,102 Sawn 
——_—_—| 38,102 
Total Girga Directorate ...) — Tr BO,515 


ABSTRACT. 


Cable metres 


4th Circle... fia fae fh abe ai if aah aim 203 Tal 


= oy + 


el Lr ear oe 
Girgn Directorate 16. vee “sae. cue eee ten ene ROS15 


Grand Total ... 549.452 


—S— 
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APPENDIX F. 


GexeraL ApsTRACT or Exrexpircre on “Sprecran Works” CHARGED TO Srecian Casse 
Crenir axp Specran Grast rraom Onnixany Bopoer. 





EXPENDITURE 









NAME OF WORK. 





ee Caine Credit,| ‘Total, se 
&E, £E. £E. 2k. 
dru CIRCLE. 
A—Weet or Yusuri Prosect, 
Mista Provixce. 
Ttegulator and lock at Nazlet El nite of «= 475000) 2 — 475.000) 
Saquila... .. sie O17.605| 6,003,000) 6,920,605 
Masonry works i Tig. ot eer Te S68 S0% — 068.303 
Barthwork... SSA Gav! cess detbuizadl, eel Mes 2m 1,500,000) 1,500,000) 
Land . Per meay Ane cage axa] “evs — 3,984.499) 3.984.499 
Rubble revetment 20.0.4. ee ee tee a — | 18495041) 18,493.41 
Inspection house... 7 Ts es, ere Sooner - 1 500.800 
i om ee eee , c= I, ) + ryt PUR ALAA, 

is adjustment, or 1900 ’ 44.042:318 
B—ConsTRuctiON OF SERTUBAH: bei ASD +H 
REGULATOR ... Sey xs 8,713,184 21), 800.605) 29,015,817 
Mazurah Salibah and stone sadd ... 2... “ll }ae = 672. 528) 1,672,525: 

Mazurah inspection house =... tes wee oes 710.873 TLO.873 31, 807.218 

C.—Extesxsion OF west Montt Drats 
across Hop SvnTasi. 

Partliworkare aad! sec!) sivetian: av aie “ees — 1,000,000] 1,000,000 
+38 ni oom ae ame nee a) ae om one 581.040 orkes deen tins 
gsonry WOrKS... ... 0 cc sec eevee eee a 700), 12 22.1 

ca : —| 5,283.979 

| 

D.—W auinivan Syraos UspER [pRaniMy An Sane 1.500:000 
CANAL ii ee PET nen = oe aon ] APP, =—- LP ALP, 

= 1,500,000 


FE.—Macscuyxa Syrnox, Best Scer ..._ ... — 


F.—Farvoum Remopetime Works. 


(1) Surveys cc ene cee cee ee ee oe] 1,575,000 1,575,00€ 





Carried forward... «| 17,141,905] 57,606,649) 74,748,545) 73,173.545 


So 


Gesenan ApsTract oF Exrespirune ox “Sprecia, Wonks” cHancep To SrectaL Caisse 
Creprr axp Sprcian Grast rorm Orpisany Benger (continwed.) 


NAME OF WORK. 


EXPERDITUEE 








Brought Forward... 
(2) Canals, 
Lami ..5 si cee eee 
Earthwork .. 


Masonry works... 
Tnspection honses 

(3) Jraine, 
Earthwork... .- 


Masonry works .. 
PROJECTS CUORCLE. 
A—Coxvension or Asyut Basis. 
Earih work... Pie 2 re ose 
Masonr works .. eae Wash Sek) See Prose 
Inspection honed. 
ware Ad <i. sae 


3B.—Wipesixe Ineanmivan CANAL. 


Karthwork... 
Revetiment.... 

Masonry works... ic. ses 
Inspection houses avn Ces 
land ... 


(.—Cosverston or Mrsta Basine, 


Diversion of Bahr Yousef :— 
Earthwork... ... 0 4. 
Land 


Collection of materials 


D—Etrsa PeMrixe STATION. 


Ist Payment for plant 


Buildin muteris 


Carried forward... 


425,000 
22 040,000 


= 


tz 
ta 
= 


BAO .1TS: 


dt | 


be ett 


=] 





161,559,590) 


79,829,350 


24,665.50 


4.502.601 


Caisse Credit. 


£E. 
O7 60640 
LO? LAM? 


79,159,770 
12,014.475 


hee Se 
330K), 000) 


Ly egt i 


15,322,413) 


90] 124,719.72] 135,356,662 








: Total 
Total. tee work. 
£E. EE. 








74,748.545| 73,173.45 


1.042.002 
TO, 159.770 
15. TS4 ATS 

1,082,095 


8.457.640 
3725000) 110,426,045 


183,500,590) 183,599.900 





a i. THO —__f 
28956.915) — 
4189315) 9 — 
16,900-247, 
87,060,067) 87,060,067 
11,148.960 = 
2758000) 
10,546,020) — 
730.613] = — 
2,588,080) — 
28,07 L.682| 25,07L 632 
10,158,840 = 
1634e3) — 
5,000,000 = 
15,822,312) 15,322,312 
4.002.601 — 
THO), COO) os 
4,902,601] 4,902,601 


— {at — 


GeExERaL AnsTaact oF ExpeNDITvRe ON 4 SeectaL WoRKS” CHANGED TO SrECTAL Caisse 
1 Creprr axp Sreciat Grast rrom Onprsany Bopaer (coneluded.) 





EXTEN DITU RT. 

















NAME OF Wonk. Tila! 
| Cuisse Credit. Total. per work. 
ER EE. xB. 






Brought Forward... 10,636.800| 124,719.72] 135,356,662] 135,356,662 


E.—EStablisHMeEest. 





Salaries one and oem iis =e eae ame ea 6,006,001 7 
Travelling allowance, railway fares, ctc. —... cad 1,223.64) —_ 
Rent of buildings, Dahabiuhs, materials for bata 
surveys and sundries... se. su eee oes — 1,217,518) — 
3.208.108] 5,850,001)  9,053.109 90.10) 













Total, Projects Circle... J 73,839,998] 130,569,773] 144,409.771| 144,409.71 


Sra CIRCLE 
15,470,177) 15470177 
1.085.199)  LOS5.199 


16,555,076 


Hamad Escape and contingent works ... 
Three feeder culverts and one escape ... 


Total, 5th Circle... 


15,089,177 


| 1,466,199] 15,089.17] 16,555.376 





Ginga Dmecrorate. 





Talihat Regulator, Sohagnia Canal eae: aes LS eevee) 8.214.008 6.214.668 
ead regulators for Kom Badr, Haraliha, eel | (> F Aah 

Beni Harb and Soffeiha canals ... cua 2,007 216 4,253.41] dye ATL 

Earthwork and land... ... 0... +s 456.801 456.801 4065561 


Total, Girga Directornte... «+ 1,500,000 10,501),0041) 12,000,000) 12,000,000 










Grand Totals... 38,846,197 


ine ! 


317,718,540) 356,564.737| 356,504,737 


ie 


APPENDIX G. 


List or Masonry Wonks exxccren uxper “Srectat, Works” Gives ix Aprenpix F. 











Cost. 
NAME OF WORE. 
Per Work. Total 
per Project. 
Zk, ‘ia So 
A—Wesr or Yvatr: Prozectr. 

Regulator and lock, Nazlet El Abid Ls patiatet 475,000 

Hegulator Saqula (part payment) ...  .. 6,920.05 

Additions to floor of Shishah emacs hy SS 05 

Inspection house at Saqula ... s .| 500,000 
B.—Coxstavuctios or Mazvnan Reounator axp Locer. | 8,363,908 

Regulator and es ( part pay ‘eiiat d woe) 29,513,817) 

Inspection house .. wu)  T10872 
—$—$ | 30,224.690] 30,224,690 

C.—Exresxsios or West Monrr Dear. 

Tail escape Bs 

Purchase of pipes for syphon to pass west anal of converted 

basin ... 928.737 

- 4,352,069 
D—W auipivan Syprow, 

Part payment for W.1. pipes 10000) 0000) 

1,500,000 
J—Maasuxa Syvpuosx (Macsusa Caan). 

Part payment for W.T. pipes ... = 450,000) 

_— 450.000 
F—Fayum Rewopenttia Works. 
Canals, 
Hassan Wassif Canal, head sluice ... ... 3,420,000 
= . » four road bridges... 2 (024.839 
a “ » ul escape HOS.825 | 

5 (Ga ae - 6,048.64] 6,048,664 


Difinn Regulator and two head sluices ... 
Tagin Bane tiics (part visio 

Basil brik “se 

Malahat ee: culvert ... 


Carried forward... 








fa 


List or Masonry Wonks rxecured UxpER “Specta, Wonks” Given is Arrespix PF (ount,) 











ear. 
Sas oF Wor: ital 
Per Work. Tivbal, Sate 
per pirojoet, 
; RE. ye ck 
Brought forworred teh?) MES OHH) 4S 
Phrec-roud brides: a0 fa Sk ee He A ee Se. 
Nanay Mokranv... —... ccm ilabe= Sas “ae “'éee ‘wear dang ego 
thon wonder Bahr Nealsh. ey Dae nner sang en eit ||| 
y our culverts for distributaries cael Su Vea ee! CE Gai ACW DAMM) 


Branches of Bahr Nezleh: oe 


Two fallaon Bahr Monghuny ... 0 ...0 22.0 cc. cee eae ka 

Three falls on Baler KasrolGobati ec: casi cas new ae 
Nusbali Batn Hirit  .. PACs Weer rhea 

Head at loft Ghanabiyah, Bale Kusr Banat 2nd reach 





bald 
Minor Projets. 





Government share of combined roud and light railway 
BPTCORS) sre eae eke) Hae) jade [ree Mer ceamc we) uses ose 


Metartaris Alum Project — 
Seventeen petty masonry works 10.0 sec cee eee eee tee 


1200000 


1,500 00") 





20000) 


Drains, 


Thirty-three petty works, Tagin drainage avstem... 2...) 3.725.000 
———$—<—| A T2anil 


Inspection ffouses, 





LOZ.) 


—EEEEE————— 


Houses at Tamivah, Seilah and Abus i... ewe oe oy 

1 OZ Ae 
ee ees |) et 
PROJECTS CLRCLE, 


A—Coxvension or Asyer Tras. 
S87 A.800 
LL 
a) 
LU7OLS 


Eleven remulutors ane fas fe am a @ one ii hk Ce | Pel 
Two CSC MS... is a a as & bah sas i bh ae ik | sey 
Two a hons... ae ee ae bm ane oma fn i Bae L td | 


Bieht falls 


Seventy-theos hea aluives.., Ri a a Sh ca es at SUES 
Fifty-three road bridges 42.0 0.0.0 sce ees tee ave ves | TALS 


[rrization outlets... ... oe Leh 


Temporary drainae MAGES, ick) ask ied a TS 27 bse) 
Four inspection howses 1... 0.2.0 2. eee ee ee eee ee] A SITS 





9 rd 


VSR) ipeiieg UL 





(urriat forward... chads tsb LA) 


List or Masoxny Works execurep uxprr “Sprcian Wonks” aives In ArrPesnix F (conel,) 


NAME OF WoRK. 


Brought forward... 


/t.—Winexixa lnkaumivan CANAL. 


Remodelling Minia Regnlutor...  ... 
New Hatiz Ttezulator... wT Ceca tas 
Four head sluices aa 


ee 


bee fin | 


Feshn road and Dhaira Sanich | ri ailway bridge ae eee 


Hafiz inspection lowe 0.0 uk. eas 


Ceo | 


hed Ce 


fi—Ers, Powersa Strariox. 


‘art pauvinent for plant and muterigl 


Total, Projects Cirele,,. 


ath CIRCLE. 


Hamad Escape and railway bridge ... 
Three feeder culverts... le. cee ce 
Une busin O50npe... oc. fe eee nee 


fi mm 


aoe 


ie 


a Cd = 
2S am 
ion =m 


Toth l, jth ( rele ee 


GINGA DIRECTORATE. 


Talihat Regulator, Sohagiva Canal ., 


Four head reulators for branches of Sohayiya Canal: 


Totul, Girga 


Diirectornte... 


Grand Total... ... 





| Cost. 
an Bs 
| 
Fer Work. | Total, Total 
per project, 
2F,, £E, i F. 
= 31,759.310) 65,512,240 
eet L000,000) 
vs| 5,103,743 
ane 2 ot 4 
oe) 2D TOT 
us alhLola 
——_—_———<—| LL 13.087 
ee bee oD | | 
—_—_——| 45027.601 





485.205.8598) 48,205,808 





shi l 54 p 4 “i CW 
aes G7 O80) 
at ce hbte 





any — M25 LST1) 1.251.871 


ee ee eT 
ace] shored | 





H43.139) Lisaaige 


—————————_ 


= — |139 513148 
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APPENDIX H. 





Last oy New axp Remongtiep Banks ann CHANNELS EXECUTED UNDER 
“SPROIAL WonkKS” GIVEN is Appenprx F, 








Length Quantity ast, 
NAME OF WoRK, ite uf = 
kilometres, earthwork. Ter work. Total, 
CM. se. ae 
4ru CIRCLE. 
A.—Wesr or Yusurt Provecr, 
Sanks, 
Saqula salibas and Yusufisadd ... 0... 4s: THO 71420 | 1,500,000 
Oo | 1.500.000 
.—Mazcnan Reovnaror. 
Banks. 
Magurab Salibah ...0 1. sss see ane os 1500 64,033 | 1,672.528 
—<$<$—$ == | 1.672.528 
C—Extrexsion or West Monit Drats. 
Part payment for excavation... ... 0... -| Incomplete, SOO) )7.0000,.000 
—_——__—_. ——— | 1,000,000 
F—Favoum RemMopetiisg Wonks. 
Channels. 
Hassan Wossif Canal... 0. ee nee ae 14000 | 1,010,967 | 48,458,056 | 
- x  PRECHIOH 3) sata) ob ins sal 64,135 | 2142 901 
Bahr Nezlah Remodelling. 
Ist reach reck-cutting ... 6. ss. cee oe 450) 41,242 | 6.392.510 
emt 3, ‘Garthiwork.; siccue wee ave “ask 1400) Bad.637 | 9.700.000) 
Branches. 
2nd reach, tan Kasr Banat... cc. cic eee! Livtw) LOOT | 7,386.208 
ard, _ (part payment)... - TSO 220000 | 300,000 | 
Metartaris Minn *roject (part payne nt) ‘a 20400 160,000 | 2,080,087 | 
Remodelling Bulir Seilah.. ...  ... vay 4M) 168,750 | 2. 700,000 
Tagin drains (part payme nt) .. gen: de KH SUM) OSL | SA5T.40 | 


| T2RIST | 2582,019 | S7617410 | 87017 A410 





Total banks, canals & drains, 4th Cirele ...J) 125-721 | 2,815,066 | 91,789,988 | 91,789,938 
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Lisr or New axp Remoprntep Baxks asp CHANNELS EXECUTED UNDER 


“SPECIAL Works” civen is Arrexpix F.—ronchuded. 


Length Quantity 
NAME OF Work. in aff 


kilometres. earthwork. | Por work. 
| £E. 


Brought forward so. ee «sel 125°72! 2,050,295 _ 


A.—Coxversion of Asvut Basrss. 


Channels, 


Canals... TCU) | 


Distributaries ... cc. sce sce cee cee ee] 17860 2,680,295 | 36,548.290 


APERINM er ace wot aan!) civ wes Sve lage ecu LO 





LOST, 


ee ———————————— re 


Total, 





£E, 


91,789,938 


36,548,220 


B—Wivesine Ipnanmivan Casat... ...[ 16000 445,528 | 11,148,960 | 11,148,960 





Total banks, canals, drains, Projects Cirele,..[| 302700 A,124,625 | 47,697,180 


GIRGA DIRECTORATE. 
Head junction, Beni Harb Canal ... 
ova CIRCLE, 


Approach and out-fall channels, Hamad 
Sate | ee sa i | a | abe oe | 


Grand Total 1... ... | S20°295 H0H5 407 — 





Oa. 


O3415 | LAslLalé 





47,007,180 





393,528 


1451416 





141,319,062 


— 
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APPENDIX 5. 


ss 


TABLE IL—STATEMENT SHOWING THE OCANTITY OF SUGARCANE cRUsHED tx THE Dama 
Santen Facrornres i Mipone axp Upper Borer ow Season 10-100] asp THe 
AMOUNT oF No, 1 Svuagan rropccep. 


NAME OF FACTORY, 





Biba ase ise 
Maghaghah ... 
Matai... 
Minia ... ss 
Abu Qirqas ... 
Roda 


Se 


Dabaiyah  .., 
Armant..,  ... 


Mata'anah 


Phe 


MIDDLE EGYPT. 


i its fi nae ae 
i ih ihe eo ® Ce | 
th = ew! s& belt aes 
= = = oh na 7 
af & aaa = - mm 
is a- if bee aoe = 


Total, Middle Egypt 


EGYPT. 


nom fh ee 2S 8 L td 
as oo ih = ie | be 
ane nop = ‘<5 see 


Total, Upper Egypt 


Grand Total 





— Ohrtturn 
af No. | Sugar 
in kantors. 


Cane cnished 
in knntars. 





| L211,685 113,298 





ree 1,796,278 LG7,809 

“es 1,268,597 122,901 

as 1,603,256 166,543 

eae LSteh sso LoT ao 

“e 9114007 99% G93 

rT 0,640,000 61,749 
OL 602 1,070 


A 917,496 
xe 884,345 


a SS 


4) 8 
oH), 








ahh 


TR OL 








1,245,045 


12,442,452 





APPENDIX S—continued, 


_——wes 


TABLE I].—Svean-canxe cnvenep axp Sucar OUTTURNED BY THE Darna Sastes Facronrres 
DURING THE LAST TWENTY-THREE YEARS; 


Factory 
PrDLei ven, 


1S80 
1881 
1882 
1883 
1585 
TS86 
1ss7 
15388 
L889 
1sdd. 
1891 
1892 
1893 
1st 
L805 
18th) 
1897 
1598 
1899 
1M) 
101 
102 





From 
crete cof. 


———— | eee J 


1879 
Last) 
Las 
LS82 
1883 
Lssd 
1885 
LSsi 
1588 
LS80 
Ls 
1891 
1802 
1893 
Ist 
183 
1896 
1so7 
IS0s 
Iso 
1i0N) 
101 


uiantrhy 


of cane eriahbed 


in Kantars, 


$402 8353 
2 ho 642 
7,336,192 
4,880,004 
BA AT 
OLS 201 
11,258,057 
10,086,224 
10,411,640 
S,382,847 
7,602,302 
LLL 
12,522,918 
12,755, 107 
Lb 253818 
14,001,832 
15,217,050 
13,253,443 
12,569,140 
LLGa6.681) 
12,680,500 
650,452 
0,610,009 


Total 


sian produced 


in kantare, 


605,623 
182,006 
GG 225 
422? 622 
(i Aol 
hn Mate! 
075,500) 
EL STG 
1 ho? 
TALOT 
THA TLL 
1,145,893 
129,027 
1,207, lied 
1.42 7,008 
1 Ba 345 
Lob 072 
1,882,979 
LALO AT 
LIias7] 
LAO OSS 
LT Se 
LOSL O67 


Nature of gtimmer level 


preceding 
factory season, 


Unfavourable, 
Favourable. 
Very favourable. 
Fair. 


Favourable, 


| Favournhble, 
f F . 
air. 


Very favourable. 


Very low. 


Low but early rise, 


Low anc late rise, 
Very favourable, 
Favourable, 


. Very favourable, 


Very favourable. 


| Very favourable, 


Low . 


Very favourable. 


Very low but early rise. 
Very low rise early, but| 


‘eeble, 





The total sugar produced includes the three qualities Nos. 1,2, and 3. 


“This is calenlated from No. 1 Sugar produced by tiling onevichth to allow for Nos, 2 
and 3 Sugar, je.c— 


No. 1 Sugar... ... 
Nos. 2 and 3 Sugar 


Total... 


Kantare, 
JbL 749 
120,318 


LOST O67 
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APPENDIX S—continued. 
TABLE UL—Staar-case cavsqen axyp Svuaan ovrrerven or Suntras Pasma's Factory 
AT DAMARIS DURING THE LAST NINETEEN YEARS. 


= = 7 SS = 
——E————————————— EEE ———__——— 





Factory Season, From crop af of aon aaa Taal Sage peoeanee EEMANES. 
in kantors. en. Kantara, 
1884 1883 258,855 23,199 
1885 1884 958405 | 24.720 
1886 1885 250,426 93 705 z 
1887 1886 272,984 23, 903 = 
1888 1887 IT4A9 23,636 = 
1889 1888 376,505 24.648 4 
1890) 1888 266,218 | a4 TRY = 
189] 1890 298.491 $1,609 f= 
1892 1801 382,791 36,161 3 
1893 1892 442.187 7,275 ~ = 
1804 1893 471,076 40,953 es 
1895 1894 545,274 | 47,429 a a 
1896 1895 541,202 5 L054 =o 
1897 1896 587,462 59,543 SA 
1898 1897 451,390 40,566 a2 
1899 1898 479,822 48,761 =e 
1) 1899 406,027 46,732 | 3 
1901 1900 524,466 4.066 
19025 1901 | A10465 14.700 





This is calculated from No. 1 Sugar produced by adding onc-ninth to allow for Nos. 2 and 3 
Sugar, i.e.— 
Rantara. 
Mow LB agar. sis ee Cone see: ives “40,280 
Nos. 2and 3d Sugar ... ... ws o. 4470 


Total. ... .. 44,700 





NOTE:—Theone-ninth allowed for Nos, 2 and 3 Sugar is the sameé proportion as uted in former years and has 
been to for purposes of comparison: the acta) proportion, is, however, as much a2 one-seventh. 
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APPENDIX 5—concluded. 


TARLE IV.—StATEMENT SHOWING THE GUASTITY OF SUGAR-CANE CRUSHED IN THE FACTORIES 
oF THE “Soctéré Giseénane pes Sucrentes pe tA Havre-Eaypre” ASD THE QUANTITY 
oF No. 1 SUGAR PRODUCED DURING THE PAST SIX YEARS. 


ees... SSSSs}._800—mss 











FACTORIES. | 
| ToTAL. 
Sag Hamuuti, Bhekh-Faill. Hawarnii sali, 
SEASON, 7 =. 
| Cnr crunbieel hearin Cune crise arity | Cane crochet eee Come creel ee 
— | ih entre mf No. 1 agar a a, of Xo, | Sugar] ini abhi if So. 1 Bugger in ikantars: of Tea, 1 sognr 
nh | in kantars, | te stars. viz in etre | in eaniwurs. 

' F 




















1896-1897 | G44438] 68,888] 1,822.904) 191,100) 1,383,820) 135,504) 3,799,002) 95,501 
1897-1898 |1,661.418| 108,870) 2,782,670] 288,574] G4,808] 56,990) 5,095,896 409.434 
1898-1899 | 1.776.825) 173,263) 3,158,415] 304,949 11,315,080) 125,790) 6,250,420) 604,002 
1899-1900 [1,618,341] 168,252]3,169,252| 301,191] 1,191,278] 105,641] 5,978,871) 575,409 
oer | = — ae = = = — |eo0s772| 682,587 


1901-1902 |3,231460] 265,600) 3,505,017) 280,104) 91647] OL O67 | 7,653,548 | * O42,8135 


* Method of classification appears to have been altered, owing to which the percentage of No, | Sugar hins 
been reduced. 
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ADMINISTRATION REPORT OF THE IRRIGATION DRPARTMENT 
IN LOWER EGYPT FOR 1904. 


CHAPTER I, 


WINTER, SPRING AND SUMMER IRRIGATION. 


When the poor flood of 1900 subsided, the country was left with 
the disquieting prospect of another summer of short supply before it. 
The river levels of the Ist January 101 were, at Aswan, 67 centi- 
metres lower than the mean of twenty years, but higher by a metre 
than those of the same date of the year before, which was notable for 
the shortest summer discharges on record. Nevertheless, there was 
not wanting a prophet of evil, with claims to be heard, to encourage 
depression by his prediction that the summer that was coming would 
prove to be the worst of all bad summers as remurds the Nile discharges; 
for, he argued, the critical situation of the year before was saved by 
the cutting of the “Sadd” and the consequent release of impounded 
water, whereas there was no store of impounded water left for salvation 
in 1901. Notwithstanding these dismal forebodings, there was no 
alarm felt in the country such as was general and acute the year before, 
The most probable explanation of this change in the mental attitude of 
the public is that the experience of the year before, when « cotton 
crop of 54 milion kantars was secured under conditions so severe as to 
wive rise to the alarm, had created a feelmg of confidence which was 
not to be shaken by the voice of the prophet of evil, especially as the 
basis of his argument was not accepted as fact. The summer levels 
were low, but not so low as the year before. But low though they 
were, the yield of the cotton crop of 1901 is expected to be not less 
than 64 million kantars of cotton, and may even beat all previous records, 
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The minimum readings of the years 1900 and 1901 follow:— 





1900 11 








GaveEe STATION SS 
Tute, Readings. Date. Readings 
Khartoum... ... fe to 20th March.| — 0°42 116th to 18th April.| — O08 
Berber * . (4th May (7) (rd (7) Lath Ane: (res 
Halfa .. (9th and 10th May. (rst 2nd and Srd May, Lied 
Aswan... .(15th and 16th May. ROT 6th to 10th May. R44 
if lst Minimum ; 
n9 2thto 25th May.) 13°62 


Barrage, upstream} 12th June 13°32 Sad Miniinuin | 
\ *th June. L535 


The winter, as usual, passed without difficulty, Favourable levels 
were produced by regulation on the Barrage in February to meet the 
sudden demand that is always made during that month for the irrigation 
of winter crops after the general canal closures for clearance, and for 
the simultaneous preparation of land for cotton sowings, 


In the interests of the summer crops the same measures as the year 
before were adopted with the object of utilising and making the most 
of all possible resources. Dams were made on the two branches of the 
Nile near Damietta and Rosetta to keep out the sea-water and allow 
the pumps above them to work: rotation programmes were carefully 
prepared, and a Decree was obtained giving the Minister of Public 
Works power to forbid the employment of water for the preparation of 
the ground for Maize sowings until such date as he might decide 
permission could safely be given. 

The general rotation programmes were drawn up so as to allow for 
a watering every twenty-one days. It was found to be the most 
convenient arrangement to divide the Irrigation Circles or Provinces 
into three sections, each of which in rotation was allowed to take water 
for seven days, and was forbidden to take it for the succeeding fourteen 
days. The programmes had been prepared for application from 7th 
April, but it was found unnecessary to enforce them until the 17th May, 
when the upstream level of the Barrage was at R.L. 13-64. For 
some time after this date it was found that there was more than enough 
water for one section alone; and, for this reason, the section, whose 
turn to take water would come next, was allowed to work for three 
days before its proper turn, and to use up any water that there might 


* Gauge af Berber not actually erected and read till a few dive after the date of lowest level, 
fin 190 rotations began on Lith April with the Barrage level at BLL 13-33, 
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be to spare. Py this arrangement water was at first supplied for ten 
days out of twenty-one ; but, as the summer advanced and the heat 
increased, while the available quantity of water decreased, the supply 
gradually dwindled to the normal seven days out of twenty-one, ancl 
in some cases to less than that. 

As this system, which was applied to the whole of Lower Egypt, was 
based on the experience of all preceding years and was adopted by the 
common consent of the principal Irrigation Officials of the Delta; and 
as, moreover, it has stood the test of practical application with 
satisfactory results, it is worth while describing in more detail how the 
system was worked in practice. | 

The three-section programme is adapted only to cotton areas ; where 
rice is grown, a two-section programme, giving five days’ supply and six 
days'non-supply, has to besubstituted. Each section hes five days’ supply, 
and one day's general stoppage occurs at the end of the upper section's 
period of supply to allow for the canal in the lower section filling up 
before any water is drawn from it, Early in 1901 it was decided, at a 
meeting of officials concerned, that the river supply was not sufhicient 
to provide for rice being grown universally in the usual rice regions ; 
but it was thought advisable to make such dispositions as would allow 
of its being grown in certain localities, selected on account of the possi- 
bility of applying special prograinmes to them without upsetting the 
eeneral programmes best ailapted to cotton areas and most conducive to 
economy in the use of the water. The tracts selected for favouring 
rice planting are detailed below :— 

1st Circle-—Lands watered by the Ismailia Canal in the Sharkia 
Province. Lands watered by Canals Ekiad, Saidia Junction, Ganabia 
Salhia and Saarana, also in Sharkia Province. Lands watered by the 
Bahr Tanah in Dakahlia Province. 

Ond Circle-—Lands watered by the Bahr Saidi and canals to the 
north of it, namely, the tail of the Qodaba Canal, Yusuf Eff. Canal, 
Rashidia Canal and Khalig Dirimbal. 

3rd Cirele-—Lands watered by the Mahmudia and Rosetta Canals. 

The 2nd and 3rd Circles tracts were chosen on account of the faci- 
lities for irrigation produced by the action of the Mehallet-el-Amir Dam, 
to be described hereafter. 

Pumps drawing direct from the Nile were not subjected to rotations, 
so that they also were available for the irrigation of rice, if their 
owners chose so to use them, 

The canals, whose function it was to irrigate cotton only, were 
divided into three nearly equal sections—A, B and C—A section 
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being at the head, Each section was accorded its own week of supply, 
When it had first claim on what water there might be, If, however, 
there was any exeess passing section A during its week of supply ane 
entering B section, the latter was allowed to make use of it during the 
lust three days of A’s week, but B} had no claim to water for these three 
days : it was only allowed to make use of A's excess, iy there happened 
to be any. The sume arrangement was made for B and C during 
I's week, and for C and A during C's week, During A’s and B's 
weeks no harm could come of this arrangement, as the excess had to 
pass the upper section before it could be used by the lower. But this 
security (id not exist for C, in that A, being higher up the canal, got 
first pull at the water. It was, therefore, necessary to he cautious in 
viving A permission to work during C's week, in order that C might 
not have its supply reduced below its proper share by the effect of 
pumps of A section working. Otherwise the system was automatic. 

By the end of June there was no excess, and each section vot no 
more than its seven days supply. The river discharge was not even 
sufficient to give this fully, and it frequently happened that some fields 
got no water during their established week. On complaints being 
received of such instances of failure to get irrigated, the facts were 
verified, and, if confirmed, the unwatered fields were irrigated during 
the following section's week. After the middle of June these added 
arrears of the preceding section's period increased in extent weekly, 
and threatened to throw the programme into tinmanageable confusion, 
This, however, was avoided ; but the strain experienced was suflicient 
to demonstrate that the available supply was not ample enough to give 
a watering in twenty-one days; but that it would have made the 
programme work more smoothly, if, when this was the case, the intervals 
hetween waterings had been lengthened so as to vive a Watering in 
twenty-fourdays instead of twenty-one. 

The difficulties of distribution are greatest during July, in spite of 
the steady increase in the river which then begins, The demand in 
early July becomes intense ond out-strips the river increase, so. that 
there is danger of the weekly arrears producing confusion. In July, 
1901, the rising river had not succeeded in righting matters before the 
*Sharaki” prohibition was removed om July 12th, tuuiking it exceed- 
ingly difficult in some cases to recover lost cround. But somehow or 
other the cotton was all watered and the ninize sown in wood time, 
Still it would probably have been better, if ' from the beginning or the 
middle of June, a day's general non-supply had been inserted between 
each section’s working, 80 as to increase the intervals between waterings 
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and allow a watering in twenty-four days. The days of general non- 
supply are most useful aids to dealing with the arrears and preventing 
them accumulating to the extent that overwhelms. 

It was further realised, when it was too late, that the “ Sharaki” 
prohibition should not have been removed for a week later than it was. 
The mistake was made through anxiety to permit the sowing of the 
maize crop on the earliest date possible. The sowing, however, can 
wait without any risk of harm till 20th July, The maize crop of 1901 
is reported to have been an excellent one for the second year in succes- 
sion, in spite of the operation of the Decree controlling the time of tts 
sow LIL, 

The minimum level above the Barrage of R.L. 13°58 was reached 
on 26th June. There was then a gradual rise to R.L, 14°00 by the 
12th July, followed by a more rapid rise to R.L. 15°50, which leve! 
was reached on 22nd July. This level was maintained till the gradual 
opening of the Barrage was complete on 19th August. 

‘ Rotations ” ceased to be enforeed from the following dates :— 

iat Cirele. 

Tarmailia Canal ... 0 22. eee eee cee nee 27th July. 
Qaliubia Province 1.0 e6. se eee ne 12th Aucust. 
Sharkia i eH atts SE _ 


Dakahlia ae ae ae Re é 
BR. ughir oo oF a 268 ae a8 ee pug 15th +4 


and Circle. 
Menufia and Ghurbia Provinces ... ... With 
Sed Cercle. 
5. Behera aw. eae 88m) eae cose ee ih as 
Matin J. ue ait) Gao seata ae ORE 


The Atfeh pumps worked intermittently till 15th August, when they 
were finally stopped. 


Mr. Dupuis draws attention to a noteworthy fact about rice-planting 
on the 2nd Circle canals which were 50 worked as to facilitate the 
growing of this crop. He notes that, in spite of the unprecedentedly 
mood conditions of the water supply that resulted from the successful 
handling of the Mehallet-el-Amir dam, exceedingly little advantaze 
was taken of the opportunities offered to plant rice, and he ascribes 
this to the fact that in 1900, when rice could not be sown and cotton 
was raised instead, the growers found cotton so profitable that they now 
prefer to grow cotton on any land where even a poor crop can be raised. 

Mr. Williams also reports that the same failure to take full advan- 
tage of the facilities afforded for rice growing on the Mahmudia Canal 
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was remarked, the area of Sefi (Sultani) rice being estimated at 
10,472 feddans only. 

Tt has been suggested, | cannot say with what foundation in fact, 
that the clamour for water to be given at frequent enough mtervals to 
suit rice crops is mainly prompted by a desire to get more Abundance 
of water for cotton in those distant parts of the Delta where the sum- 
mer supply is most liable to fil at critical moments, 


Temporary Dams on THE Dasterra ANp Hoserra BRrancHes: 


The dam on the Damietta branch was made in the usual place to the 
north of Damictta town. ‘Together with certain contingent works of 
clearance and closure of channels in connection with it, the cost of this 
work was £IL4746. In 1000 its cost was £14,936. It served its 
purpose in keeping ont the salt water of the Mediterranean to the 
usnal extent, but its position below Damietta is not favourable to the 
total exclusion of salt water from the reaches of the river above the 
dam. In the first place it is very near the sea; and, in the second, 
the deep holes formed in the river bed, where the river suddenly takes 
a right-angled turn at the upper end of the town of Damietta, collect 
the sea-water which, in consequence of its weight, finds. its way into 
them as soon as the flood subsides, and there is no longer sufficient 
current to hold the sea-water back, but still too much to prevent the 
dam being made. In 1901 the dam was completely closed on L1th April, 
causing the river to rise at Damietta half a metre above sea-level. Later 
on, when the level above it was lowered by the effect of the extensive 
pumping that goes on higher up the river, the surface water got mixed 
with the salt water of the deep holes at Damietta and became unfit for 
drinking, and eventually unfit even for irrigation purposes, It is, 
therefore, the mmtention in 1902, to form the dam on this branch higher 
up the rivera little to the north of Fareskur, and to adopt a similar 
method of working and using it as proved eminently successful in the 
case of the Mehullet: cl- Ante | Dam on the Rosetta ranch in 1901, It 
is not, however, expected to get as much advantage out of the Damietta 
Branch Dam as out of the Rosetta Dam, as the spring and percolation 
discharge of the Damietta Branch does not amount to so much as that 
of the Rocsiis. But by keeping the reservoir above the dam full to as 
late a clate as possible through feeding it from the Barrage or the 
Mansuria Canal whenever there is any possibility of sparing water, it is 
hoped that the supply of water in the river bed, on which the pumps 
along the banks depend, will not fail at the critical time of the year 
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end force us to supplement the spring and percolation discharge by 
contributions from the canals at a time when water can least be spared, 


The Rosetta Branch Dam was made as usual at Mehallet-el-Amir. 
On Mr. Dupuis’ suggestion, the question of raising the dam higher 
than usual, so as to hold up two to two and a quarter metres of water, 
or a metre higher than in previous years, was considered. The advan- 
tages of so doing were that the water would be raised in the river to 
such a height that it would flow by gravitation into the Bahr Saidi 
and the canals to the north of it; and also, on the other side of the 
river, would flow into the Rosetta Canal. Further, the pumps at 
Atfeh and those along the river would work with a lower lift and, 
therefore, more efficiently and economically, and a large body of water 
would be stored to draw upon in case of need, The Caisse de In Dette 
had granted a sum of £E.3000 for the expenses of a temporary 
pumping station to be erected at the mouth of the Bahr Saidi, and 
worked to supply the canal with water from the river. By the rasing 
of the dam, as proposed, the difference between this sum and the cost 
of the additions to the dam would be economised, and this alone would 
have made it worth doing. The only question was—could the dam 
be made sufficiently strony in the time at our disposal to stand the head, 
Tt was calculated that there was time to do so, and the additional work 
was ordered. The crest of the dam was raised to a metre above the 
reservoir H.W.L. of R.L. 2:25 decided on, and the dam was given a 
crest-width of 2 metres with side slopes of 3 to 1, providing a with 
of 8 metres at H.W.L. The result was most satisfactory. A. liberal 
supply of water was obtained for the Bahr Saidi and the canals to the 
north of it, which were those which had been selected for rice culti- 
vation in the 2nd Circle. The same was the case with the Nosetta 
Canal on the other side of the river. All these canals had a better 
summer supply than they have ever had before, and the difficulty of 
supplying them, which had hitherto always been [felt as @ serious one, 
entirely disappeared. The draw of these canals kept the water-level 
above the dam constant, showing that the river sapply due to springs 
and infiltration between the Barrage and Atfeh was just sufficient to 
feed them and supply the private pumps along the river. When, 
- however, in July, the Government pumps at Atfeh were set to work, the 
water-level above the dam began to fall and the supply to the Bahr 
Saidi to become deficient. But the rise of the river put matters right 
before the deficiency had become serious. 

The Mehallet-el-Amir Dam, thus developed, afforded great relief to 
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the 2nd and 3rd Cireles of Irrigation. The cost to make, maintain and 
remove was LELS,LST, w hawenas the dam of smaller dimensions and 
inferior performance of the year before cost £E.9 408. The construe- 
tion of the dam was commenced on 10th January, 1901, and the closure 
effected by the end of March, The further raising of the crest to R.L. 
§°25 and additions to the widths were complete by 24th May. 


The improvement in the levels maintained at the tail of the 
Mahmudia was very satisfactory. The mean level in Alexandria 
during June, July and August 1901 was K.L. 1°82, a figure which is 
SO) per cent higher than the normal gauge for that season, The level 
never fell to R.L. 1°00, the minimum (which was that of the 26rd 
August) being R.L. 1:15 and lasting for one day only. 


CRrors. 


The cotton crop figures, since the Barrage restoration, are as 
below :— -— 

Crop of 1891... ss. see oe 4705041 kantars. 
cae Se oe SOOO 
= ] Suh Te ee ee TT wm a es ” 
1894. ce. oe SGN IBB 
ee be er a 5,250 128 = 
Pee Ci!) ee eT 5,879,474 ‘ 
ee  AROT cae eee cree ee GOD EET 
” 4898 ae La a a SSBRMOS 
ee | ae Co ec Ne 440,025 . 
1800 5AT L209 
. Ia P robably not less than ti millions.* 


The cotton crop area for 1901 is reported to have been 1,249,883 
feddans, of which 104,518 were in Upper Egypt, and the rest in 
Lower Egypt. The mean yield is, therefore, about 5} kantars a 
feddan. 

In 1901 cotton worm is stated to have affected the yield in the 
districts of Shubrakhit, Abu Hommos and Teh-el-Barud of the Behera 
Province. 

The maize crop suffered nothing by the prohibition to plant it 
earlier than the 12th July: the harvest was a good une, In fact it Is 
stated in Mr. Dupuis’ Report to be universally admitted that the dura 
crops of 1100 and 1901 were of unusual excellence. 


Dety or Water. 


The summer “duty” in Lower Egypt for 1901 ts ealeulated from 
the discharges of the period between oth May and 10th July inclusive, 


* Latest information makes the probable figure 6,467,500, 
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which embraces the whole period of rotations until the date on which the 
planting of “dura” was permitted, and also the twelve days preceding 
the application of rotations. On 5th May the level above the Barrage 
was R.L. 13°87: between 5th May and LOth July the level varied 
from R.L. 15°87 to R.L. 15°58: on the L0th July the level was again 
at R.L. 13°87 and rising steadily: the average level for the period 
selected was H.L. 1571. 

As rice planting in certain districts was allowed for in the preparation 
of the rotation programmes, the high “duty” of the summer of 1900, 
when no provision was made for rice cultivation, could not be again 
expected, since the economical distribution of water to the summer 
crops is much affected by the necessity of providing for the frequent 
waterines that rice requires, not only on the branch canals which 
irrigate the rice, but on the main cunals also which have to feed those 
branch canals. The maximum “duty” of water to be obtained im 
the irrigation of summer crops can only be ealeulated with any 
approach to accuracy under such conditions as prevailed in 1900 when 
nothing but summer crops other than rice had to be provided for, 
We de not know how much rice takes: we allow in our calculations 
40 cubic metres a feddan, but it is the general opinion that the 
cultivators succeed in obtaining much more than that; for it is certain 
they will take as much as they can get, and the rice areas are generally 
situated in the most remote regions where control is weakest. 

When comparing the “duties” obtuined below with the “ditties” 
worked out in previous years, it must be remembered that, previous 
to 1900, no account was taken in the calculations of the addition to 
the available supply made by pumping below the Barrage. The 
figures now obtained are more in agreement with actual facts, bat do 
not show such efficiency as the previous inaccurate calculations did, 

I will first give the calculation of the duty separately by Circles and 
afterwards for Lower Egypt as a whole. 

In the Ist Circle, four canals supply water to the crops, the Rayyah 
Taufiki and Canals Basusia, Sharkawia and Ismailia, 

| Colic tires, 
The mean daily discharge of these four canals olituined 


from nine observations taken between ath May and 
Loh July Wyss in ae | se om a a i oe | f= f ase se 15,401,472 


Estimated addition liv river [UWTNPS sea ies eee ee ses TU) 
Total ae eee eae 1611 a2 
Deduet for Port-Said and Suez town supplies... ..0 0. 1A 


Total available dischurge ore, fee. cle . kee LO 001M) 





The crops, as given hy the Bienes were— 


Sefi rice... ram: coe CEH Ph H0,204 Feed. 
Cotton and Sefi ce raps other than 4 rice... ris MiH4 
Dedue tine for rice at the rate of “40 “eubie metres 

(20,204 x 40 = 1,208,100), the wal available for cotton ) 

and sefi crops becomes... ... Ste, te Sis 15,091,840 com. 

and the general duty... sc. ese een ae al: ae = 2778 . 


Mr. Langley works out his duty to have been 25°60, but he does 
not use the Barrage mensured discharges. In the case of each Circle, 
I have used the discharges measured by the Barrage, and the areas 
viven by the Finance Ministry, 

The “duty” of water in the 2nd Circle is obtained by the following 
figures and calculation :— 


Area Of Sefi rice... ... ee ee ey eee 14.708 fed. 
Area of Sefi crops other than Tok aie Tite eae laine 495,100 ,, 
Mean discharge of the si Menoutia bom Sth Muy to = 

10th July... ... . 11,335,341 ecm. 


Hstimated disc barge of river pumps ‘and Bahr Saidi supply. 2,000,004) 


7P 


Total available discharwe... .. ... IBS3541 ., 
Deduct for Sultani rice PA. TOR XD... cc cee tee cee ee OSS G20 


Balance available for the irrigation of eotton and he Ea 

cultivation  ... 12747021. 
Whence the general duty ‘for Seti crops other than rice is 

found to We sec ise ere eae) sun ove er renee S74 on 


Sra Circle :-— 


Mean discharge of R. Behera from Sth May to 10th July ... 6,700,000 e.m., 
Mean discharge af Afteh Pumps... ue T2ANMI 


Hh 

Private pumps on river and direct flow from above Mehallet- sod 
é-Amir Dam (about) 05 ccc sie wee eee ee ee ve © OOO, 
Total available discharge... ... .. T272,000 , 


Deduct for Sultani rice 1O4A72 feddans « 40... = 415,580 
Deduct for Alexandria town supply | “10 264 
2.660,724 cm, — 67 days. ad 


Balance av eae for 2 pide ere of cotton and otha Sefi 





SRL ,, 


cultivation... ... zs joe cee aa wed LBRO 4. 
The area of Sf cavavation rgd bhi rice was SLAMS fed, 
SLASH) 


The “dutv” was there tare” 25a, 358 49 =2t80 cubie metres per day per fed. 


The “duty” for cotton and other Sefi crops, worked out with the 
same fivures for the whole of Lower Eeypt, is 26-82. Hence we find 
that the 3rd Circle received its fair share of water, the lst Circle, as 
usual, received more than its share, while the 2nd Circle received less, 
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The total available mean supply for Lower Egypt, without making 
any deductions for rice or town supplies, was 34,918,813 cubie metres. 
The cultivated area of Lower Egypt is given by the Finance as 
3,008,260 feddans. The general duty on the cultivated area is there- 
fore 11°67 cubic metres. It was found by a calculation made in last 
year's report (p. 154) that, with no rice to provide for, nine cubic 
metres per feddan of cultivated area was the allowance required to 
permit of one watering every three weeks being given to “other Sef 
crops. 

It is interesting to compare the “duty” of water in terms of the 
cotton crop for the past two years, 1900 and 1901. The following 
calculation makes the comparison :— 














1900), 1901. 
Mean available discharge, 5th } | 
May to 10th July ... ...) 26,117,955 $4,918,813 
Deduct for Sefi rice... ...) 2.740 % 40 fase x 40 
= 1,189,720 == 2,215,400) 
Balance discharge... ... «| 24,026,215 c.m. $2, 703415 
Cotton crop sc we eee vee) | SATA 6,000,000) (estimated) 
SM te) on kL 249983915 . | B270RMI3 ge 
Daty” per kantar of cotton. 5474009 405 c.m. 5,600,000 = $95 cm. 


anne 


Thus, assuming that 6,600,000 kantars is the correct firure for the 
1901 crop, we find that, in 1900, a larger “duty” in terms of cotton 
was obtained. This must be due partly to the greater severity of 
the rotations in 1900, the intervals between waterings having been 
extended to twenty-eight days as avainst twenty-one in L901; and also 
to greater economy of distribution being made possible by the exclusion 
of special rotations for rice, But the crop can only cover a certain 
proportion of the cultivable area, which is probably the chief cause 
limiting the total yield of the cotton crop in all but the worst years 
such as 1900, when, probably, the maximum duty was reached. 


Lake Vicrorta Nranza GAUGES. 


A study of the levels recorded in our registers show that October 
and November are the months of lowest levels in the Victoria Nyanza 
Lake. October Ist is therefore taken as a convenient date for compa- 
rison of the Luke levels from year to year. Between Ist August, 1897, 
and 1st September, 1898, there is a break in the record due to the 
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rebellion of that period. The gauge-readings before and after this 
break were not referred to the same datum points, and therefore we 
cannot compare the present Lake levels with those of dates antecedent 
to the rebellion. The levels of the years for which the record is 
continuous are given for comparison below :— 
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On the Ist October last, then, the Lake level had eained six or seven 
inches on the year before, but was still some eighteen inches lower 
than it was in 1898. 

The telegram that was received in June, 1901, to the effect that the 
Lake level had risen 3 ft, 3 ins. in the space of 6 months, agrees with 
the Entebbe gauge- -readings, which show a rise of 3 ft. 24 ins. from 
January to May, no later readings than those of May having yet been 
received, But for the same period the other two gauges show a rise 
of a trifle under two feet only. 

It might have been concluded, early in L901, from the fact that the 
Lake was at a lower level on Ist October, 1900, than it had been a year 
before, that the summer levels of the river in Egypt would be lower 
in 1901 than they had been mn 1900), And perhaps it was the leaves 
of the level register that breathed the spirit of prophecy into the seer 
who foretold that the summer of 1901 would be worse than its imme- 
diate predecessor, whieh had been the lowest on record, Fortunately 
he was wrong, and the register proved to convey the “little knowledge” 
which misleads. There are other influences in the wide extent of 
Central Africa which alfect the summer discharees, and of these we 
cannot boast the possession of even a “little knowledge.” It appears 
that the Lake levels are low after a low flood, and fall lower after a 
succession of low floods. Dut all that this tells us is that. when the 
autumn rains in Central Africa are deficient, there is less water to mise 
the Lake level, and to swell the Nile discharges both in flood and the 
succeeding summer. And this much could be assumed without a 
register. 


CHAPTER II, 


FLOOD SEASON. 


In the last Chapter it was stated that the upstream level of the 
Barrage began to rise from its minimum of R.L.13°58on 27th June and 
reached R.L. 15°50 on 22nd July. This latter is the level of the crest 
of the Barrage gates with their top pieces of one and a half metres 
height which were added to the original gates as part of the Weirs 
project. Before this project was carried out, the level of R.L. 15°50 
was not attained until about the middle of August or later, It was 
reached, for example, in 1898 on lth August, which was unusually 
early; and in 1899 on 3lst August. But now, until this level is 
reached, none of the river discharge is allowed to pass the Barrage, 
the whole of it being forced to flow into the canals taking off the river 
from above the Barrage. The upstream level is then maintained at 
R.L. 15°50 by a gradual opening of the Barrages as the river discharge 
increases in volume, until both are fully open. The further rise 
above R.L. 15°50 follows the natural rise of the river. On the night 
of 2ist July, when the upstream level first reached R.L. 15°50, the 
Barrage and Weirs were holding up their maximum. The levels and 
heads on the combination of Barrage and Weir on the two branches 
at that moment are given by the following figures :— 


ee ___..... ——_— — —E————— 


Between | bownstrenn| Heal | Head 


Upstream |, +s : rT cee 
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The above maximum heads on the Barrages lasted for only a few 
days. During the greater part of the summer months of short supply, 
Damietta Barrage had been called upon to hold up under 14. metres 
head, and the Rosetta Barrage under 2 metres, But the Weirs had 
to bear more: for over a month, the head on the Rosetta Branch 
Weir was 2°99 metres, and on the Damietta Branch Weir 2°51. 

The lowest levels below the Weirs recorded during the summer were 
R.L. 9:34 on the Rosetta Branch and R.L. 9°87 on the Damietta 
Branch, 


The gradual opening of the Barrage, after R.L. 15°50 was reached, 
lasted from 22nd July to 19th August, when, the Barrage being fully 
open, the further rise above R.L, 15°50 began, and continued till 
R.L. 16°25 was reached on 28th August, This level is from five to 
ten centimetres short of what is required to give all the Delta canals 
full discharges. The level varied between H.L. 16°16 and the maxi- 
mum R.L. 16°50 from 28th August till the 4rd October, so that the 
September levels were almost as good as could be desired. As, 
however, the river fell to R.L. 15°77 by the 11th October, while water 
was still required for the irrigation of winter crops in the high 
southern parts of the Delta, the Barrage was regulated on to produce 
and maintain till 27th October an upstream level of R.L 16°00, a head 
of 66 centimetres being the maximum resulting from the regulation. 


The first water to pass the Barrage was given to the Damietta 
Branch to raise the downstream level below the Wer to B.L. 11-00 
in order to supply water to the pumps along this branch. More than 
this was not at first given in order that the Zifta Barrage work might 
not be stopped. The increase given reached Benha in about twenty-four 
hours from its time of starting from the Barrage, and in another three 
days was at Damietta. The flow produced was sufficient to at once 
remove all deficiency of supply to the pumps along the whole length 
of the Damietta Branch from the Barrage to the sea. 

The Damietta Branch was then kept at the level of RL. 11:00, while 
the Rosetta Barrage was gradually being opened, until oth Aupust, 
when, the Zifta Barrie Ww reat being finished for the season and navi- 
gation clamouring for more water on the Damietta Branch, the raising 
of the Rosetta Branch was arrested when it had reached HLL. 134-50, 
and the Damietta Branch was then brought up to the same level, 
The two branches were afterwards raised at an equal rate until the 
Barrage was fully open on 19th Angust. 

The flood was very similar to that of the preceding vear and may 
be classified with it as a poor flood. Still, Lower Epypt had little to 
complain of, but much to be thankful for, if a comparison is made of 
its water supply in previous years of similar floods with that of 1901. 
The ideal, however, has not yet been attained, A more plentiful 
supply between 20th July ant 20th August is still to be desired to 
enable the maize crop to be got in rapidly, and at the same time to sow 
Sabaini rice. If only a supply can be given in early August suffi- 
ciently abundant to meet the requirements of both the maize and the 
Sabaini rice crops, the chief of the objections to substituting Sabaini 
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for Sultani will be removed, It is stated that, under hitherto prevail- 
ing conditions of supply, the Sabsaini variety cannot be got in. soon 
enough to be mature before cold weather sets in and damages it. 
And if this difficulty is got over, there will still remain the argument 
in favour of Sultani riee, that the hot and clear summer water, with 
which it is irrigated, takes up and carries away the salt from the land 
in a more efficient manner than does the muddy water of August and 
September. As the object of rice cultivation is the reclamation of salt 
lands by washing rather than the profit to be made out of the crop, 
this argument in favour of the Sualtani variety has weight. But it is 
i most extrivagant crop in its water requirements, and reclamation of 
lands by washing during a summer of short supply see seems to be an 
utterly unjustifiable luxury, when the indulgence in it creates danger 

to the cotton crop that, by reason of its value, is matter of concern 
of the first importance to the country. Moreover, in May, June and 
July, the liberal supplies, which are necessary to make the washings 
effectual, cannot be given in a year of deficient summer discharges. 
So that,if,in such years, the unrestricted growing of Sultani rice is an 
impossibility, it is desirable that the present drawbacks to the cultiva- 
tion of Sabaini rice should be removed, As was pointed out in last 
year's Report, the operation of the Zifta Barrage, now under construc- 
tion, will avail much, It is also under consideration whether it would 
not be quite safe, instead of maintaining a level of R.L. 15°50 above 
the Delta Barrage till all the gates are raised, to continue to rerulate in 
such a way that the upstream level may rise to R.L. 16°30 sooner than 
it would do otherwise, the head on the Barrage constantly diminishing 
by the gradual opening of the gates and the consequent raising of the 
downstream level, Tt has been suggested that the renilation: should 
be so conducted that the downstream level should rise at four times the 
rate at which the upstream level is allowed to rise, 


The Nile from Khartoum to Aswan was at its maximum in 1900 
from 17th to 19th August: in 101 also it reached its first culmination 
from loth to 20th August, but had a second slightly higher one from 
dist Angust to 6th September. 

In 1900, at Cairo and the Barrage, the natural flood maximum was 
reached on 3rd September, followed by an artificial maximum, due to 
the basin discharge, on 21st October. In 1901 the natural maximum 
was reached on the 25th September, but was followed by no artificial 
maximum, The maxima for the two years are given below :— 
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Some years ago, great importance was attached to the artificial rise 
of the river produced in the two branches of the Nile below Cairo by 
the discharge of the Koshesha basin, The most remarkable artificial 
wave produced was that of 1884, when the Irrigation Department was 
in a transition stage: the old system of arranging for the so-called 
regulation of the basin discharge (Sarf) had been abolished, and no 
working system had been substituted for it. In that year the Chief 
Engineer of Assiut effected his discharge by recklessly cutting all the 
basin cross-embankments in many places with, it was strongly suspected, 
the object of producing disaster in the neighbouring province of 
another Chief Engineer, and, probably, with the object also of 
discrediting the new regime before it had time to establish itself in the 
confidence of the country. The Chief Engineer of Minia, who had to 
dispose of the sudden influx of water from the Assiut basins, was 
foreed to cut his banks freely and pass the water on. The same 
oceurred in Beni Suef, until the final operation of cutting Koshesha 
bank had to be suddenly carried out, causing the river at Cairo to rise 
1-42 metres in thirtv hours. The height reached by this artificial flood 
was of great benetit to Lower Egypt. 

In 1891 also a wave was successfully produced by the first opening 
of the new Koshesha escape, The river rose at the Roda gauge from 
20) pics 8 kirats to 22 pics 20 kirats, the ideal level aimed at being 
25 pies. This result was greatly due to a natural rise of the river in 
the South, the effect of which reached Cairo at the same time as the 
combined effect of the basin discharges. 

It is, however, as a rule, impossible to obtain a wave of sufficient 
magnitude to be worth much to Lower Egypt. The method adopted 
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in 1884 was too happy-go-lucky to be repeated ; and, moreover, the 
basins emptied themselves much too quickly in that year to suit the 
cultivators. Neither can the favourable conditions of 1891 be expected 
to repeat themselves except on rare occasions, In any case a wave 
worth having cannot be yon without sacrificing tO some extent 
the interests of Upper to Lower Egypt. In past years when Upper 
Egypt was less known, and the far country beyond the railway terminus 
at Assiut was looked upon as a land of exile from the more favoured 
North, the interests of the near Delta loomed so large in the Ministry 
of Publie Works that those of Upper Eevpt were lost to sight. The 
benefit to Lower Egypt resulting from the artificial flood was 
macnified into something great enocah to Justify the disregard of the 
drawbacks to Upper Reypt attending the measures required to y produce i it, 

But it has now, for the last three vears, been accepted that it is 
better, in poor flood years, to allow Upper Eevpt to retain its basin 
water for the irrigation of “Nabari,” and to empty its basins as may 
best suit its needs, than to time its discharge so as to contribute to the 
production of a wave at the time of the discharge of Koshesha basin. 
And it has also been considered better to hold and discharge the water 
of Koshesha basin to the extent that is best suited to the irrigation of 
the West Giza basins and hoshas, than to devote it to the production of 
a wave, which, after all, would do little good. The deficiency of the 
flood levels can to a great extent, and with more certainty, he made 
good by regulation on the Barrage, and all that suffers by the failure 
to produce the artificial rise is the cultivation of the margins of an 
inconsivlerable area of island land on the two branches of the river below 
the Barrage, 


GizA PRovINceE, 


Considering the poor levels attained by the river, Giza Province did 
very well, and Fast Giza particularly so, There was an area of 1,200 
feddans tinflooded at the south end of East Giza, but most of this liad 
grown a good Nabari crop, so that it would be reckoned only “half 
shinraki,” 

The successful irrigation of Giza in a year of such bad levels is to 
be attributed to the considerable improvements in its canal system 
carried out during the last few years with money granted, for the 
most part, by thie: Commissioners of the Caisse de la Dette from the 
General Reserve. 

Owing to the low maximum of the flood, the usual dams at the 
head and at Kilometre 12 of the Rayyah Behera were not made, but 
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e “Sarf” operations at Nikla were successfully carried out in the 
same manner as the year before. On account of the low levels also, 
the high Sahels (berms) outside the Nile bank in Giza and Behera had 
to be enclosed by temporary banks, and inundated from the canals 
within the Nile bank. In Giza £E.267 was thus spent in providing 
for the irrigation of 2,022 feddans: in Behera £E.1,093 was spent on 
the irrigation of about 4,000 feddans. Some of these lands should be 
permanently enclosed, 


Firoop WatcHMEN. 


The year 1901 is the first year on the record in which not a single 
unpaid flood watchman was called out on the Nile banks in the Deltaic 
Provinces, north of the Barrage. 

In Giza Province, which is a basin Province, it was necessary to turn 
out men on to the basin banks as usual, as, no matter what the Nile 
levels may be, the basin levels must always be made to reach the 
same maximum in order to complete the inundation of all the lands. 
Converted to the usual 100-day period for comparison, the number 
turned out was 161. The conditions of the flood were very similar to 
those of 1900, but better as regards height and duration than 1899. 
Therefore, if the efforts made to reduce ‘the Corvee numbers had not 
had a yearly increasing effect, the numbers for 1901 would have been 
the same as those for 1900 and considerably more than those for 1899. 
But they are less than either, as the following figures show :— 

Sumber of flood] watchmen, 
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As the years 1893, 1897 and 1900 were years of floods similar to 
1901, and 1899 was a year of lower flood, the numbers of Nile Corvée 
for those years are given below by Circles for comparison, to show 
what a steady progress is being made in the measures taken to reduce 
the number of men called ont. 






Numbers of Watchmen for 100 days 
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The question of abolishing the flood Corvée has from time to time 
been raised and considered and dropped. In 1901 the question was 
again raised, and, in consequence, a systematic study of the Nile and 
basin banks was ordered. As a first step, kilometre posts, numbered 
from the Barrage as the common starting point, have been fixed on 
all Nile banks. Registers, containing detailed information about all 
dangerous points, have been drawn up, and much useful knowledge 
obtained and recorded for future use. Even if nothing further comes 
of the study, the knowledge obtained will be worth much, and will 
enable the Inspector without misgivings to resist the pressure of the 
local Engineers when they put forward their demands for men anil 
materials at times and in places of no real necessity. But | hope that 
the study may pave the way for the total abolition of the Nile Corvee, 
not so much because it is objectionable in itself, but because it opens 
the door to abuses ; and is moreover, in my opinion, a most inefficient 
‘nstrument. When the work is paid for, we may expect to see as 
ereat an improvement in the manner of doing it as resulted from the 
abolition of the earthwork Corvée in the manner of maintaining hanks 
and canals, 





CHAPTER UL 


PUMPING STATIONS. 





Mex STatTion. 


The Mex pumping station was complete before the beginning of the 
1900-1901 season, and consequently the seven pumps, capable of lifting 
three million cubic metres in twenty-four hours, were ready for use if 
wanted, And the whole power of the station was actually made mse 
of for a period of thirty-seven days to keep the Mareotis lake level 
down. In spite of this pumping, however, the water rose to a HEX 
mum of — 2°18 (metres below sea) on 19th January, 101, The greatest. 
quantity lifted in any one period of twenty-four hours was 3,425,862 cubte 
metres, the quantity recorded on 24th February. The total quantity 
lifted during the season, from 29th October, 1900, to 17th April, 1901, 
was 316,693,553 cubic metres, the heaviest season's work this station 
has ever done, This quantity was lifted at a cost of #£1.14,182, which 
gives a rate per million eubie metres of BEALSI1S, 
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The heavy rainfall of the winter season is riven as one of the causes 
accounting for the high figure representing the volume pumped, but 
the figures given in the comparative Tables which follow seem to show 
that this cannot be the principal cause. The increase is, probably, dae 
to the development of the drainage system, whereby lands, which were 
formerly swamps anid acted as evaporating areas, have ceased to act as 
such ; and the whole rainfall in the catchment area of the lake, together 
with the surplus water of the irrigation canals, finds its way quickly to 
the Mareotis depression, whence it has to be pumped into the sea at a 
rate sufficient to prevent the lake level rising to such an extent as to 
cause the inundation of the cultivated lands along its borders, 

The high rate of the cost of pumping, as compared with earlier years, 
is due to the high price of coal, but there is a slight decrease on the 
rate of the year before, though the average price paid for coal was 
slightly higher. In 1901 the mean price was £E.1.746, whereas in 
1900 it was £E.1.678 and in 1899 ££.1.237, The mean height of 
lift in 1901 was 3-02 metres and the quantity of coal consumed was 
o,003 tons, 

The rules governing the working of the pumps with reference to 
the levels of the lake were given in last years's Report, 
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ATFEH STATION. 


The Atfeh pumps were worked for thirty-six days at the end of the 
season of short supply to add to the Mahmudia Canal discharge. A 
total of 40,670,932 cubic metres of water were lifted at a cost of 
£E.2,155, giving a rate of £E.52.700 per million cubic metres. The 
mean lift was 1°83 metres, and the coal consumed was 496 tons. The 
coal cost £51,710 a ton. 

The cost of the coal at this station was under three-sevenths of the 
whole cost, whereas at Mex the proportion was five-sevenths. This 
difference is accounted for by the fact that the Atfeh pumping station 
worked for only thirty-six days out of the whole year, so that the staff 
and maintenance charges were proportionately high. It is also due to 
the difference in lift and the less expenditure of coal with the smaller 
lift. At Mex 19 tons of coal were consumed in lifting one million 
cubic metres 3°02 metres : at Atfeh 12 tons of coal were consumed in 
lifting the same unit 1°83 metres, These figures are collected for 
convenience of reference in the following Table :— 








Season 1 O00-]t001. Mex Station. Atfell Station, 
Water lifted, cubic metres ... «+: $16,430,560 40,670,932 
Mean height dl 3°02 met L°s3 inet. 
(loal consumed =... wee wee wes 500 tons, 406 tons. 
Price of coal per tom... 0 «2. ae £E. Li4t £E. 1,710 
Total cost of pumping ... 0... + » 14,182 , 2155 
Cost per million cubic metres... + 24.518 x 52-700 
Tons of coal consumed per million| ie | 12 


The above figures for Atfeh do not include a sum of £E,9T0 which 
was expended in the purchase of two new boilers ; nor do they inclade 
a further sum of £E.1845 representing the value’ of 1,078 tons of coal 
which were in stock at the end of the year. The expenditure on the 
station was thus made up :— 
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The Atfeh station was served by fourteen boilers, seven of which 
were badly mounted at a low level. These seven, when dismounted 
for examination, were found to be so badly corroded as to be unfit for 
further use and they have all been condemned. They are at least 
fifteen years old. The remaining seven boilers, which are in good 
condition, are not sufhcient to work the station, so it has become neces- 
sary to purchase more. Two were obtained at the close of the year for 
£¥.970, and provision has been made by the transfer of Caisse Credit 
economies of 1901, for the purchase of three more, so that the station 
will soon contain twelve boilers in serviceable condition. 

This pumping station requires a considerable expenditure on it to 
put it in an efficient condition. Among other things it requires a new 
roof. The water levels nowadays are higher than those to which the 
original project was adapted, and it has been found necessary to raise 
the scoop wheels by which the water is lifted. Further modifications 
to suit the altered conditions will probably have to be made to obtain 
efficiency. 


Remarks on the Kassassin pumping station will be found in Chapter 
VUI, which deals with the Wadi Tumilat. 


CHAPTER IV. 


THE DELTA BARRAGE AND ITS WEIRS, AND THE 
ZIFTA BARRAGE. 


The expenditure against the Budget allotments of the Barrage 
(which it is proposed in future to call “The Delta Barrage” to distinguish 
it from its new namesakes) amounted to LE. 16. ahd inclusive af 
establishment charges other than the salaries of officers on the perma- 
nent list charged to 1.1.5. This total is thus made up:— 
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The establishment charges include a sum of £E.247 for superin- 
tendence charged against works (TX 520.), 

The amount spent on River Training is rather less than usual. The 
work done is a continuation of what has been going on for many 
years, and, though slow in its action, is sure. 

The garden maintenance cost £F.1,664, of which £E.900 was 
allotted from the Budget, and the remaining £E.764 was obtained 
from the garden fund, resulting from the sale of fruit, rents, ete, A 
further sum of £E.52 was given to complete some alterations in the 
garden, which it was undesirable to postpone. 

A new head was built to the West Nili canal for £E.983. At first 
it was only intended to build a work that would earry the road along 
the Barrage front and make the revetment continuous. But, as a 
project for enlarging this Nih canal (now called the Nigail) had been 
approved in principle, it was thought better to adapt the work to 
serve as the future canal head and to remove the old head, Strictly 
speaking, this work was not chargeable in full against the Barrage 
Budget. 

It was pointed out last year that wood bricks, as a paving for the 
Barrage roadway, had prov ved a failure, and compressed asphalt bricks 
were to be substitited. During 1901 half of the Damietta Barrage 
was paved with asphalt and the trolley line doubled at a cost of 
£E1,519, It should, therefore, not cost more than £E.4,500 more to 
complete the paving of both Barrages, 

The £1,240 expended on the workshops, engine and boiler completes 
the expenditure on this account. 

The Model Room for the reception of irrigation models is well 
advanced. A sum of £FE.2,020 was spent on it in 1901 and £E.145 
in 1900, Tt should be completed early in 1902. 

The maintenanee and repairs costing £E.5,430, were of the usual 
description, consisting chiefly of workshop charges, masonry reypirs, 
painting iron work, and dredging locks and lock channels. 

The Barrage Budget allotment for 1902 has been decreased hy 
£11,225. There is no doubt it will stand further reduction when 
the works now in hand are finished, and probably the following firuures 
will be found sufficient. 
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The Budget of the Barrage Directorate, which now includes the 
Giza Province will not, however, bear reduction, as the: #E. 2,000, by 
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which it may be found possible to reduce the Barrage expenditure, 
may well be given to Giza, for which the 1902 Budget allotments are 
insuffiment, 


THe Wetms ne.ow tHe Detta Barrace. 


There was little left to be done to the Weirs to complete them 
entirely during the fourth season's work upon them, The core walls 
were built to full height and the crest ashlar laid, the rubble pitching up 
and downstream of the west bank of the Damietta Branch Weirs was 
completed ; and a masonry bridge over the West Nili canal constructed 
to carry the permanent trolley line to the West Weir. The earthwork 
of the lock platforms and of the banks connecting with the weirs was 
also completed. 

The last ashlar erest stone, completing the Weir core walls, was 
laid in the West Weir on 16th May, 1901. The date of this final 
completion had been retarded by the necessities of water distribution 
on the two branches of the river, Could these have been disregarded, 
the date of final completion would have been at least two imonthas 
earlier. 

The quantities of work done are given in the accompanying Table, 
showing the amount of work executed in each of the four seasons of 
construction. The expenditure during the year was £E.8,522. There 
remains to be expended in 1902 0 further sum of £1.2,235 on lock- 
keepers’ huts, clearance of stacking grounds, and general finishing-up 
work, 

Including this projected expenditure, the total cost of the Weirs 
will amount to £6.454,000, The sum granted by the Caisse was 
£6.530,000, so that there is an unexpended balance of £5.96,000 
which has been relinquished, to be made available for other objects of 
exponditure. 

A large item in the expenditure was the cost of the 177,741 barrels 
of cement used in the work, amounting to about £E.100,000, Tt was 
unfortunate that at the time this cement was purchased the price 
reached its maximum. The rate per barrel of 360 Ibs. was at first 
P.T. 50, rising afterwards to P.T. 0, which latter was the price paid 
for more than half the quantity. Good cement can now be obtained, 
delivered at the Barrage, at P.T. 46 the barrel, and, if this had been 
the case when the Weir cement was purchased, the works would have 
cost about £E.15,000 less than they did, 








E; 


PLATE 





SUR. DEPT. P.W.M. 


Detta Barrace Weir. 


— [53 — 


Besides the quantities of different descriptions of work shown in the 
accompanying Table of progress, the expenditure covers the cost of 
two pairs of lock gates of 12 metres width of chamber, 122 wrought- 
iron additions of 1} metres height (183 tons) to the Barrage gates, 
and two winches for raising them, besides three bridges over canals 
for the trolley lines connecting the Weirs. The remodelling of the 
Nile banks between the Barrage and Weirs is also included. 

The Weirs have now been used throughout a whole season and have 
proved thoroughly efficient and sound. The afflux (heading up of 
the water) at the Weirs is, even at mean flood, scarcely perceptible : 
it would be less so at high flood, but we have not had a high flood 
since the Weirs were built to demonstrate this. 

It may be as well to record the exact levels of the crests of the two 
Weirs as they have heen actually built. The crest of the Rosetta 
Branch Weir is throughout at R.L. 12°56. The crest of the Damietta 
Branch Weir is at R.L. 12°45 opposite the three centre compartments 
formed by the cross-walls, at R.L. 12-46 opposite the west compart. 
ment aud at R.L. 1247 opposite the east compartment. 

The accompanying photograph of the Rosetta Branch Weir was 
taken on the 6th April, 1902, from the west end looking across the 
downstream end of the lock. On this date the Barrage gates were 
all closed and caulked, and the trickle of water passing over the Weir 
crest was due to springs in the river bed between the Weir and 
Barrage. The Weir was then holding up 2-98 metres and the Barrage 
1°61, in all 4°59 metres, the actual levels being as below :— 
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The action of the Weirs in 1901, after the last crest stone had been 
laid, enabled us to utilise the whole summer supply of the Nile without 
subjecting the Barrage to a greater head than 1°37 metres. It also 
enabled us to raise the upstream level of the Barrage to R.L. 15°50 by 
the 23rd July, before any water was allowed to pass the Barrage; anid, 
moreover, to do this, without subjecting the Barrage to a greater head 
than 3 metres. The maximum of 3 metres was further of short 
duration. Another most important result is the economy in dredging 
the canals Ismailia, Menufia and Behera which has followed the 
construction of the Weirs, Formerly, when the head on the Barrage 
was limited to four metres, it was not safe to leave undredged any- 
thing in the canal beds above the old theoretical bed levels, But now, 
with the power the Weirs have given us of raising the upstream level 
by another one and a half metres or more, it is quite safe to leave 
undredged what would not have heen safe before, as compensation 
for the effect of obstructions can easily be made by regulation on the 
heads of the main canals. The summer distribution can thus be easily 
adjusted. What, however, we have to be careful about is that the canal 
waterways shall not diminish to such an extent as to sertously affect 
the discharge in early flood when the upstream level of the Durrage 18 
kept at R.L. 15°50 and canal heads are fully open. 


Jipra BARRAGE. 


Before the Weirs were completely finished, another large work was 
taken in hand. A Barrage on the Damietta Branch at some point 
hetween Zifta and Samanud was proposed some years ago, and a design 
for it was.made by Mr. Willcocks as one of the Reservoir group of 
works, before the Weirs had even got hevond the stage of vague 
suggestion. The construction of the Weirs has to some extent 
diminished the necessity for a Barrage on the Damietta Branch, but 
the advantages to be derived from such a work are still sufficiently 
reat to justify its construction. In spite of the power the Weirs give 
us of raising the water surface above the Delta Barrage to the level 
that vives nearly maximum discharwes at the canal heads, taking off 
above it, as early as the last week in July, the demand for water 15 
everywhere so great that rotations cannot be taken off until after 
15th August. On page 174 of the second edition of “ Egyptian Irriga- 
ton” Mr. Willcocks, after pointing ont that the August waters of the 
Nile are particularly rich in fertilising mud, expresses his opinion that 
‘any canal which needs rotations in August to enable it to carry 











Water to its tail is quite inefficient.” Though the expression may be a 
little too strong, he is probably right in siiggesting as ideal a system 
of canals so disposed that, from the beginning of August, a plentiful 
supply of the rising food water can be given at all points throughout 
it without rotation, until everybody is satisfied. With the Zifta Barrage 
in operation we shall obtain a new point of supply from the river to the 
canals at about the centre of their lengths, so that, at the end of J uly, 
we shall have the northern parts of the Delta ilrawing from canals 
flowing with such discharges as will satisfy all demands, and there 
will be no necessity to keep on rotations on the canals of the southern 
half of the Delta in order to force water forward to the North. This 
we may confidently predict as one advantage to be gained, 

It is more difficult to be precise about the use that will be made of 
this Barrage in summer, With an abundant supply of summer water, 
it will doubtless be found most convenient to use the Damietta Branch 
as being one of the main irrigation channels taking off from above the 
Delta Barrage, and to apportion to it its proper share of the water to 
be distributed to the north parts of the Delta by the canals taking off 
from the river above the Zifta Barrage. With such scanty summer 
supplies as we have had in 1900 and 1901, and are expecting AA Un 
1902, it would probably be found more economical of water to pass 
the available supply forward by the canals, and nof to utilise the river 
channel for that purpose, But as the Aswan Reservoir will come into 
operation simultaneously with the Zifta Barrage, such severe conditions 
of summer supply need not be considered, 

It will be one of the functions of this Barrage to intercept the 
discharge of the river due to springs along the river bed and to 
infiltration from the bordering lauds between the Barrage and Zifta: 
and to make this supply also available for purposes of irrigation, 
Recent experience has, I consider, shown that the discharve due to 
such sources has been overestimated in previous reports, Moreover, 
the heading up that will take pluce at the Zifta Barrare before such 
water can be utilised will itself tend to cheek the springs and lessen 
the volume due to their working, so that we must be cautious in our 
estimates of what results may be expected on this account. 

The Barrage is designed to hold up 4 metres of water. It will have 
fifty openings of 6 metres width with abutment piers between each group 
often. The design is the sams in its main features as the Assiut 
Barrage, with cast-iron piles of special form up and downstream of 
the foor and round the lock, The piles along the upstream face are 
16 feet long, while those along the downstream are 10 feet op! ¥, which 
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PLATE I. 
SECTION of FLOOR and SUPERSTRUCTURE 
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isa departure from the Assiut design. The floor section of the Zifta 
Barrage is given on the accompanying Plate, 

The lock at the west end has a chamber 12 metres wide and 65 
metres long, the same dimensions as the Weir locks. It will be 
provided with a lift bridge for the road trafic between the two sides of 
the river, hitherto carried on by a ferry of the usual unregenerate 
village type. 

The Barrage with its lock may be expected to cost £2.550,000; and 
the subsidiary works, required to put the work into gear with the 
existing system of canals, will probably cost another £F.150,000. The 
cost of the land to be expropriated for the main connecting canals 
forms a very large item in the estimate, as it is some of the beat in Eeypt. 

A sum of #£E.86,000 was asked of the Caisse to meet the first 
season’s expenditure on preparatory work such as purchase of plant, 
collection of materials and building houses for the staff. The Inspector 
General of Irrigation was informed on 27th December, 1900, that this 
grant had been mace, 

Though the preparatory work just mentioned was all that was at 
first contemplated for the first season's work, it was decided to make 
an effort. to get in the lock foundations and about 50 metres length of 
the regulator floor, so that this portion of the work might he used in 
the second season for the passage of the river discharge while the rest 
of the foundations were being got in. The difficulty of getting a 
sufficient number of the cast-iron piles supplied in time made success 
doubtful. Only a limited number of piles could be manufactured im 
the country in the short time available, so the remainder had to be got 
out from England, The excavation of the foundations proved to be 
an easier work than had been expected, as, at foundation level, a stratum 
of stiff clay spread over two-thirds of the lock area and also over most 
of the length of regulator taken in hand. 

The piles were supplied in good time, and the first pile was driven 
on Sth May, 1901. Concretivg in the lock floor was begun on 19th 
May. By theend of July the lock foundations and sills up to 4 metres 
height above foundation bed had been built ; and also a length of 71 
metres of the regulator floor 3 metres thick, with the pier bases on this 
length up to 1°60 metres above floor level. 

The progress made with the work itself, and with the collection of 
materials was so much better than the original forecast that the 
£E.86,000 granted for the year’s expenditure was found insufficient. 
Fortunately, the savings on the Weirs allotment was available, and the 
Caisse consented to a sum of £E.44,000 being transferred from the 
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Weir grant to Zifta Barrage, thus bringing the total available for 
expenditure in 1901 up to £F.150,000. The actual expenditure for 
the year was £E.121,100, distributed as follows:— 
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Total .. 2... 121,059 


The remarkable part of this list of first season’s expenditure is the 
small figure against plant. The purchase of plant was discouraged, 
because, in 1902, all the extensive plant of the Assiut Barrage, which 
is the property of Government, would be available. This was felt as 
a drawback at Zifta during the 190] season, as Assiut was not ready to 
part with its plant, and 4 ifta might not buy. Fortunately, the Delta 
Barrage plant, which was used for the construction of the Weirs, wus 
available, and some of it was suitable for Zifta. A contract was further 
made with the Delta Light Railway Company for the transport of 
materials by their rolling stock over lines which the Company itself laid 
down. The Light Railw ay has been of great use to us, The State 
Railway Jaid down a siding from Zifta to the works, by which cement, 
piles and other goods coming along the State Railway were delivered 
on the works. The Aifta Barrage was charged with the whole cost of 
this siding, the State Railway profiting from the goods carried and 
from the extra rate charged for the transport along the siding, without 
any extra expenditure being incurred by them to obtain it. 

The quantities of permanent work done during the first season 
were '— 

202 linen! metres of 16-feet piles driven, 


1ih » Of Iikfoet . 
13.000 eubie metres of rubble anil wihlar Hiscnry, 
He, ct, ~ of concrete, 
S410 ». of dry rabble work, 


and a corresponding amount of filter bed and echiy paddle, 


Before the end of the vear L901 the second season's work was | egun. 
The bottom grooves of those piers, which had been begun in the ‘fieat 
season, were fixed, and the piers built up to the top of the grooves, three 
metres above floor level. The bays between these piers were thus made 
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ready to pass the river discharge so 9s to‘allow of the rest of the foun- 
dation area being enclosed by earth dams and pumped out for the piles 
to be driven anit the floor built. Over these piers a bridge for the passage 
of workmen has been since made: along the downstream dam the Light 
Railway runs, a temporary bridge being provided to curry this railiray 
and to pass the river discharge. The work is progressing well and 
will, it is confidently expected, be in working order by the sammer 
of 1903. 

Mr. F. A. Hurley, Director of Works, has been the Resident Engineer 

in charge, and has iad to organise the whole work with very little 
a from Head-quarters. Iverything has gone well, and the 
conduct of the work has been much to the credit ok Mr. Hurley, whose 
length of service was at first considered to be insufficient to qualify 
him for such an important charge. His first season's work has been so 
satisfactory, that it is deemed sufficient justification for leaving him in 
charge and giving him an opportunity such as rarely falls to the lot of 
so young a man, 





CHAPTER V. 


NEW WORKS OF IRRIGATION AND DRAINAGE, 


The following statement gives the figures of the expenditure of the 
year 1901 without regard to Budget Heads or sources from which funds 
were obtained. Appendix A gives the expenditure as it appears in the 
official records of accounts, separated according to the budget and other 
frants, 

The establishment charges of the statement which follows exclude 
the pay of the permanent officials which is charged against Chapter I 
of the Budget, as the Circle accounts do not include all the payments 
under this head. The amounts are nfade up of the puy of Hors Cadre, 
special rotation staff, regulation gaffirs, special staff on new works, and 
all staff other than daily labour ; “they include all office charges and hire 
of dahabias, The w orking stuff of the pumping station and the staff 
on road construction are not included under establishment, but under 
works. 

The Wadi Tumilat expenditure on works and staff has been excluded 
from the Statement, 2s this is sepnurately dealt with in Chapter VIL, 
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‘The river temporary dams in the Rosetta and Damietta branches have 
been referred to in Chapter I, and the pumping stations in Chapter IIT. 

This chapter deals with the expenditure on new works and works of 
remodelling under the heads of irrigation improvements mil new 
drainage works, the work under the other heads belonging to other 
chapters, The new weirs below the Delta Barrage, and the Zifta Bar- 
rage are, however, grouped with the Delta Barrage in Chapter IV. All 
works of repair and ordinary maintenance are described in Chapter VI. 


TrriGATiIoN IMPROVEMENTS AND New Dearsace Works 


The following special grants to Lower Egypt were made by the 
Commissioners of the Caisse de la Dette for expenditure in 1902 :— 
® EK, 
Irrigation Improvements 5 se eee nee nee tee tae nee 110,000 
Druinage Works ... sec ope ces tee eee tee nee nee nee 163,000) 
Damietta Branch “Sadd" v2.0 cc. cee cee eee eee cee nee BOM) 
Rosetta Branch “Badd 24. see cer nee eee eee ven ore | OUD 
Atfeh pumping SEAEION se. sen cee ee tee) ee een nee) ee 7,50) 


Bahr Suidi pumping 66. eee eee see eee see nee ee es oh) 
Special expenditure on account of low summer discharges ... 250) 


Fifi Barrage evr cre vee cee en cee ee eae wee tae nee 56,000 


Total aa e nen fhe SSB OH) 
——EEe 
* The tnclades repolre to plant aml the upkeep of the whokd of the Barrage, exclusive of gardens, 
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’ To these the unspent balances of the former year were added, and 
transfers made from time to time during the year. The accompanying 
statement records all these balances, allotments and modifications, as 

well as the years’ expenditure against each head and the unspent 

balances remaining at the end of the year 1901. 

There were, in addition, allotted from the Reserve of the Public 
Works Budget the following sums for expenditure on “ [rrigation 
Improvements” :— 
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Saati Masonry Works. 


“New and remodelled masonry works,” costing less than £E.3,000 
each, other than those executed and paid for as drainage works, or 
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as part of the construction of new roads, are given in the following 
list :— 
Tat Cirele. 


Pral 


ord 


Ghazali Canal Regulater 


Safaria Canal Tail Escape ... 
Khali Inri Roud Bridges... 


Bilbeis Re ‘enlator on Shibin ( ‘anal, remade ing es 
Railway diversion for Satdia Can: | Head (100) ve 


lamuailin Lock-keeper’s House... 
Itoad Bridges on Sayala and Siru drains, 
Gauges, grooves and closing-planks ... 


(Cirele. 


Pipes for Mithern Canal — ... 
Pipes for Naggur and Nanatin Canals 


Sinice openings in Qodaba Lock gates 
Emesha Canal Tail Escape 


Bindi - * 
Ghanam i a 

Um Abdalla ,, - 
Batanunia — ,, 

Salamunia Canal Regulator 
Banawan + ot 
Bishi " ss 
Kahwagin =, “ 
Shanshuria 


Shabas Syphon (balance o ci 
Emesha Canal Head, remodelling ... 
Salamunia ” “ «ia 
Kotni 

Ganabia Shabahir Head Sluice .. 

Mehallet Malek Regulator on Qodaba Canal .. 
Yusuf Effendi Canal Head Sluice 

Sanhur cl Kebir Canal Tail iecabe 

Bobr Qis Head Sluice... ...  .. 

Loumunian Canal Head Sluice. , 


Ariamum (an: ‘al Tail Baye: 
cost) 


Tabania ss * 
Mi it lil " 7 
Mafruza 


Hamra Regulator on Rowena Canol... 
Rowena Canal Tail Escape... 


ifti 
Bahr Biela Hen Sluice 
Bahr el Auma Head Slaice... 
Nili enlverts, Kodaba Canal 
Sundries... sie gin 


Ci rele, 


Galan Canal Head Sluice .. 

Bridve over Rosetta Canal flood Feeder . 

Road Bridges 

Rosettn Canal He ail Sluice ‘at Ate hi (hulance) 


Barrage. 


West Nili ( — meee 
Madel Room .. a 


Total... 





£E. €E. 





a 


11,960 


150 

130 

3u8 

10 
——s-—-RaB 


033 
2.020) 
—— _ 3,03 


£,E,17,968 
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Of the foregoing works there are few that require any special 
observations. 

The Bilbeis Regulator on the Shibini Canal is an important reculator 
which was in a ruinous condition and required more than ordinary 
repairs to put it in order. 

In the 2nd Circle list, the pipes for Mitbera Canal are destined to 
form @ syphon which is to take the place of a clumsy level crossing, 
contrived by the vearly construction of dams which have to be yearly 
removed, 

The pipes for the Naggar and Nanaiia Canals are for syphons which 
form part of a comprehensive project for the improvement of the 
irrigation conditions of the high lands along the West Nili Canal which 
has its head at the Barrage, The West Nili Canal Head at the 
Barrage was also built toa design suitable for the remodelled canal as 
projected. 

The sluice openings in the Qodaba lock gates take the place of an 
escape Which it had been proposed to build alongside the lock. When 
the question of 20 placing the escape as to scour out the lock channel 
was under consideration, Mr. Dupuis proposed to substitute for the 
escape as many sluice openings as could be fitted in the lock gates. 
His proposal was adopted and carried out at a cost of £E.712, which 
was a great reduction on the cost of the project for which the arrange- 
ment was substituted. The cutting down of the sill of this lock and 
the alteration to the lock gates caused some temporary inconvenience 
tomavigation. The lowering of the sill by 1°25 metres, from It.L. 5°50 
to R.L, 2°25, was done under the head of repairs at a cost of 
£1,813." 

The Barrage new works are described in Chapter LY. 

The other works are all cither works of regulation designed to 
improve the means of water distribution and control, or road bridges 
for the convenience of traffic. The more important works executed 
during the year and not included in the foregoing list are described in 
Chapters 1V and V, 


Larce Masonry Works. 


With the large masonry works has been included the group of Giza 
works, although they comprise a number of small masonry works and 
the earthwork of connecting channels, They, however, form together 
one project of Irrigation Improvements, 


a GL 


The following is the list of these more important works :— 
Expenditure, 1901, 
fst Cirele. KE. £E. 
New head to Ismailia Canal at Shubra ...0 2... 4. 2U,209 


Additions to Siriukos Keeulator re em er a. 
oe, 615 





Sad Cirele. 
Lock addition and remodelling Dimera Regulator =... 1,900 
—- = I,Wx) 
rf Cirele, 
Khatatha flood Feeder ta Riyyah Behera re Ce 
Mahmudia Canal bridges in Alexandria... 4... 0... 3,250 
Giza group of works (1.00.00 wk. ae eee eee eee AG | 
— WS 
Barrage. 
Additions and remodelling Rayyah Behera Head... ... 20.648 
Nikla Regulator at Kilometre 6 of Rayyal Behera a» 17,123 
Giza group oF works “22,0 200 li ee ee eae ae 8B 





ARE ty 


ers 


Total... 2... £107,179 








New Heap to saat Casar at Savera. 


The Shubra Head to the Ismailia Canal has for many years been 
defective as the head of a navigable canal, inasmuch as there are only 
one pair of gates to the lock. After the gates had been hung, the lock 
chamber and the downstream wine cracked so badly that ‘the lower 
lock gates had to be removed and the wing wall dismantled. Conse- 
quently, whenever the Head was being regulated upon, navigation 
wae interrupted, Some years ago an attempt was made to repair the 
work, but, as far as can be learnt, the repairs of the floor were neither 
completed, nor, as far as they were carried out, were they satisfactory. 
In 1897, also, the late Mr. Kinipple applied his stock-ramming system 
to the separated end of the lock, but no confidence was felt in the 
result. Not only is this Head Work unsound, but it is of insufficient 
waterway. Further, it is situated at such a distance from the river 
that a large annual expenditure in dredging is necessary to clear the 
channel between it and the river. : 

For the reasons stated it was: felt that in spite of its costliness a 
new Head was a thing to be desired and to be built if funds eould be 
provided. Fortunately the policy of the Caisse in granting sums for 
expenditure on Irrigation Improvements, instead of for drainage works 
only, hus made the exeention of this work. a possibility. The subsoil 
which has to support the work, is a treacherous one to build on, and is 
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more or less of a quicksand with springs rising all over it. It was, 
therefore, decided to sink wells to enclose the w Eale area of the forendia: 
tions and to form deep curtain walls. A row of wells was also provided 
under the outer lock wall. During the 1901 season all these wells 
were built and sunk to the required depth at a considerable cost, Dy 
some misunderstanding or an unfortunate ambition of the Engineer in 
charge to execute more than the programme of work contemplated, 
the work was carried on long after the rise of the flood produced 
conditions unfavourable to further progress, with the result that the 
cost of the work has been unduly augmented and the filling of the 
wells with concrete was unsatisfactorily done, so that further expendi- 
ture, which should not have been necessary, will be incurred in putting 
things right. 

One of the items which adds considerably to the cost of this work 
is the deep diversion which bad to be made to admit the canal supply 
at low summer levels. The cost of land required was also excessively 
high on account of the work being in the neighbourhood of Cairo. 

The expenditure in 1901 was £E. 20.269. It is estimated the total 
cost of the finished work will amount to £E. 61,368. 

In connection with this work, it has been decided to construct supple- 
mentary works to provide additional waterway to the Siriakos and 
Bilbeis. Regulators on the same canal, A commencement was made 
in 1901 with the additions to the Sirinkos Regulator, and a sum of 
££E.3,346 was. expended on excavating and getting in part of the 
foundations. As this work also has to be built on soil similar to that 
at the Head, it was decided to enclose the foundation area by wells. 
The total estimate for the Siriakos additions is £E.9,500, The Bilbeis 
additions with probably cost much the same, 


Dimers Recunator axp Lock, 


In the northern half of Gharbia there are several lines of navigable 
canals in communication with the railway at Rahben, but the north 
part of the Bahr Shibin, which has two newly built locks upon it 
to provide for navigation, is cut off from the rest of the group by 
the regulator at Dimera w hich has no lock. This want is now to be 
supplied and a lock is to be built, while the old regulator is at the same 
time to be remodelled. A sum of £12.1,900 was expended during 1901 
in the collection of materials. The work should be easily completed in 
1902. The total estimate is £16,591 
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Raryan Benera Works. 


* 
Three important works were put in hand on the Rayyah Behera in 


1901, viz., the Head Works at the Delta Barrage, Nikla Regulator simcl 
Lock at Kilometre 6, and the Khatatha Flood Pecdex 

Hayyuh Behera Leail, —The Head Regulator of the Rayyah Behera 
is the sole remaining unregenerate specimen of the group of works at 
the Barrage. Its floor was a few years ago added to and strengthened, 
but the superstructure is as it was before the Darrage was muda to 
work, The old clumsy vertical closing timbers, shear-leve, pulleys and 
guy ropes encumber the roadway whenever regulation is going on, and 
the lock has ever been a lock without gates. The waterway provided 
would, without the lock, be insuthecient now, and, even with the lock, it 
it is calculated that it will not suffice to pass the discharge of the canal 
when future developments of Behera Province are accomplished. 
Therefore it has been decided to add more waterway and a lock, The 
uncertainty as to the foundations of the old work, and the fact that 
the old lock was on the wrong side of the canal, decided the question 
as to whether a new lock should be built, or the old one be fitted with 
wates: The project provides for a new lock and two more sluice ways, 
for converting the old lock inte two sluice ways by building a central 
pier on ts floor, and for fitting all the seven openings with irom gates 
and a winch on the same pattern as the Barrage, For reasons connected 
with the discharge of the Giza basins, the lock has to be given a third 
pair of wates, and the piers have had to be designed so as to resist a 
head from the canal side also, 

It was considered desirable to build the new additions as close to the 
old work as possible, so that the completed work micht be one single 
work and net two separate ones. The decision to attempt this resulted 
in a period of considerable anxiety while the foundations were being 
got in. For the foundations of the old work were at different levels 
and, at points, higher than the foundation level of the new work. 
Moreover, the canal was flowing close alongside through the old work 
at a level four metres above the bottom of the excavation, while the 
backing of the abutment of the old work had to be entirely removed, 
The laying bare of the back of the abutment disclosed an extraordinary 
method of construction ; the upper portions projected beyond the lower, 
to support the parapet walls, without any corbelling out: there were 
hollows where the abutment and wings joined, into w rides a boy crawled 
out of sieht. The work seemed to have had no w ings of any tonse- 
quence to begin w ith, and then to have had w ings added on two different 
occasions, 
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When the excavation had reached a certain level, the nearest arch 
of the old work developed cracks, and serious settlement was evident 
in the wings with high-level foundations. Pumping was, therefore, 
stopped, the water allowed to rise to the canal level and the rest of the 
foundation was got out by a dredger, the dredging not being allowed 
to approach the wings too closely. When the dredger had done its 
work, perforated pipes were arranged over the whole arch, | 4 to 
2 metres depth of rubble was deposited round them, and the floor was 
formed under water by the CCMent-Lrott method, as in the case of 
the foundations of the weir locks deseribed in former Reports. 

The passage in the surrounding banks, made for the entrance and 
exit of the dredger, was then closed, and the routed floor was laid dry 
by pumping. All seemed sound, except that some of the cement on 
thé surface had not set bard and wide cracks formed in it. The cement 
below was found so hot that it blistered the fingers. The peculiar 
behaviour of some of the cement was never satisfactorily explained +: it 
may have been that it was too new and developed too great a heat im 
setting. The inferior upper coating of cement was removed until hard 
cement was reached. Building on the top of it was then begun. Before 
much of this building had been executed, the downstream portion of 
the floor cracked, on several lines, and springs made their appearance 
along the eracks, finding their way through the grouted layer of 
masonry. [ have no doubt whatever that this was due entirely to the 
pump being set up too near the edge of the floor and to the action of 
springs along that edve. The subsoil was carried away by the springs 
to the pump from under the grouted floor, which settled down as soon 
as it was left unsupported. 

We had then to decide what next to do, The first thing needful 
was to stop the pump doing further damage. The inlet to the pump- 
well was shifted, and the springs along the edge of the floor were 
rendered comparatively harmless by making them pass through pebbles 
and concrete inetal weighted with a layer of sucks of earth, A narrow 
width of the downstream edge of the floor was got in to full beight 
by skipping concrete between two walls of sacks formed on the grouted 
slab, and this skipped masonry was then connected up with the higher 
parts of the work. As soon as this bounding wall was complete, thie 
water outside was allowed to rise to the top of it, and the reat of the 
floor got in by pumping from fade of the wall, so as not to draw on 
the springs coming up along the downstream edge of the Hoor. Other 
cross-walls were made and the floor got in by compartments, every spring 
being confined in a pipe and treated toa head of grout greater than 
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the head on the spring. Piece by piece the whole floor was worked in 
and all the springs stopped. 

While this was being done, the floor was carried towards the wings 
of the old work to join up with it, in narrow widths at a time, and 
was continued far enough to underpin the old walls, When the Hoor 
had been joined up with the whole length of the wings, an extra 
thickness was given to it along the foot of the wall to make the junction 
more secure, The junction between the old and new work was fre- 
quently treated to cement-grout, so as to get a water-tight junction, 
and to fill the irregular hollows and cracks in the old work. 

The superstructure of piers and lock-walls was then carried up a 
few metres, and work was stopped for the season when the river rose. 
Bore-holes all over the piers and lock walls were jumped to the 
underside of the foundations, and cement-grout poured down them 
after the manner employed on the Barrage. After the flood, the floor 
also was systematically bored all over, pipes fitted into the bores, and 
into every hole cement grout was poured until a colum of grout higher 
than the water in the adjacent canal was obtained in the tube. Only 
a few of the bores took more cement grout than was sufficient to fill 
the bore and pipe, showing that the cavities under the floor could not 
have been extensive. By the end of the year the luilding had been 
resumed, and it is hoped that the whole work may be finished in 1902. 

Mr. Grieve, who has been in immediate charge throughout, had great 
difficulties to contend with, His energy and devotion to his work 
overcame them and, [ believe, the new construction is now sound 
throughout. The oll work we hope also to consolidate and remodel 
during 1902. The total estimate of the additions and remodelling 
mimounts to £E38,755 of which £15,029 was expended in 1900 in 
the collection of materials, and £E.20,643 in 1901 in building the new 
part of the work. 


Nirxita Recunator. 


The Nikla Regulator is situated at the sixth kilometre of the Kayyah 
Behera Canal, just downstream of the Nikla railway bridge, through 
which the water of the Giza basins-is discharged. Hitherto the Iswid 
basin has been emptied by making a ent in an earth bank formed 
annually at a little distanee from the railway bridge on the basin 
side. On the cut being made, the discharging water entered the 
Rayyah Behera, and found its way partly down the canal and partly 
across it ito a basin on the right of the canal through acut in the canal 


— jo — 


bank. In the absence of means of regulating the levels in the canal 
at this point, this discharging operation was always one of considerable 
danger, and careful arrangements had to be made to control the levels 
further down the canal, A complicated programme for the manipu- 
lation of the seattered regulators and escapes had to be drawn up, and 
instructions given to the agents who had to carry it out, These 
agents, when at their different posts, were spread over a long line and 
cut off from any communication with the directing officer, so that no 
means existed of modifying their instructions to meet any unforeseen 
perturbation, Obviously the conditions were favourable to something 
going wrong sooner or later. 

The new regulator gives the control required, Iby means of it the 
discharge to be allowed to flow forward in the canal can be regulated, 
and the level of the water be held up to that required for the proper 
irrigation of the basin across the canal. But it will do much more 
than this. It will make it unnecessary to close the breach in the bank 
on the basin side of the railway bridge and save this expense, It will 
enable us in a good flood to pour red water into the Iswid basin at its 
lower end, where for many years none has come. It will help to fill 
the same basin at an earlier date than usual. It will give us the power 
of turning red water over the sandy wastes along the left bank of the 
Rayyah Behera, and so more effectually stop sand drift and, in time, 
render the land fit for growing any crops. It will make it possible to 
give the busin on the right of the canal water carly in the Hood and a 
prolonged soaking. Hitherto these lands have had to wait till the 
final basin discharge for their inundation, which, being late, could not 
be prolonged. It will give us the power at the time of the discharge 
of the basin to create a back flow of high velocity through the head 
into the river, which will not only help to get rid of the discharge of the 
basins, but will create a scour that will carry away at least some, if not 
all, of the silt deposited during flood in the channel between the head 
and the river. 

The work consists of a Jock of 8 metres width and 55 metres 
length between gates, and a regulator of five vents of 8 metres width, 
fitted with triple iron gates sliding in threefold grooves and lifted by 
the ordinary Barrage pattern of winch. 

To get in the work an expensive diversion of the canal had to be 
made sufficiently large to take the flood supply. The construction was 
not attended with any special difficulties, as the springs were easily 
kept under by two six-inch pumps, the foundations being over hard clay. 
The work has been well built by Messrs. Bianchi and Baldi under 





Mr. Stent's superintendence, A sum of £E.17,123 was expended 
during 1901: the total estimate is £E.26,452. The masonry Was prac- 
tically finished during the year, but the lock gates remained to be put 
together and hung in 1902, 


Aaatatrsa Froon Freeper, 


The third work on the Rayyah Behera was the Khatatba Flood Feeder, 
This is a regulator of seven venta of 5 metres each without a lock. | 
Tt is designed to act as the flood head to the Rayyah Behera when the 
river levels are suitable, and also sometimes to serve as an escape, 
When the river during Hood reaches a certain height, the head at the 
Barrage is closed and this feeder opened. Hitherto an earthen lam 
was yearly made and cut to carry out this arrangement. When once 
the dam was cut, the discharge of the canal depended on the height of 
the Hood in the river, subject to no control, In high floods, conse- 
quently, dangerously high levels were produced in the canal, necessitating 
the cutting of the canal hanks lower down to Jet the excess hack into 
the river. Tt has sometimes happened that the dam has been cut, and 
the cutting has been followed by a fall in the river, necessitating the 
rapid closing of the dam again, thus causing fluctuations in the canal 
supply. All these drawbacks will disappear now that a proper regulator 
has been built: we shall now be able to open and close the head as we 
like, and feed the canal either from the Barrage or from Khatatha, as 
may be most suitable, without any difficulty, The whole work was 
built entirely in 1901 at a cost of £E.15,699, It is a very well-built 
work, in spite of its being in an out-of -the-way place, off the ordinary 
line of inspections. Mr. Dick, who superintended it, deserves cradit 
for that. The Contractor was Mr. Michaelidis, There were no diffi- 
culties of construction : the foundations, by being carried down about 
half a metre lower than the design, reached wood hard clay, with hardly 
any extra expense, as the design was modified in such a way as to 
avoid it, 


Mauwocpta Caxan Bripoes te ALEXANDRELA. 


The arrangement made some years ago, by which the Alexandria 
Municipality took charge of the three bridges over the Mahmudia 
Canal with the obligation to keep them in repair and open them to 
navigation, has been a most unsatisfactory one in its working ; and 
(rovernment has now decide] to take hack the bridwes into its own 
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keeping, renewing two of them and repairing the third. The first 
renewal undertaken was that of the “Pont des Ecluses.” It was com- 
pleted in 1901 at a cost of £E.5,250, The bridge is now a thoronghly 
satisfactory one, 


Giza Grour oF Works. 


The Giza group of Irrigation Improvements was carried out partly 
under the direction of the Inspector of the 3rd Circle, partly under 
the Director of the Barrage. The sums spent during the year were— 


i E.. 

By fed Cirole: ots sie Ee ai ees a da See SOG 
By Barrage Bae aun ams ooh ff a oo ih Ce | ffi a 1,783 
Totals, ssc ives 1 o,o4i) 


These works constitute part of the programme of improvements 
that were decided on after the experience guined during the low flood 
of 1899. -The scheme, in general terms, provides for the improvement 
of the means of filling the hoshas between the rulway and the river 
in west Giza by the construction of head sluices, and of controlling the 
water after it has entered the hoshas by the construction of regulators 
and escapes: it also provides for the extension of the Giza Canal to the 
Um Dinar Hosha, west of the Barraye, by the construction of a culvert 
under the railway, and a syphon under the Rayyah Behera. The 
method of working the West Giza main system of basins, which it is 
proposed to adopt and which the recent alterations were devised to 
introduce, was described on page 166 of the Report for 1900. 

The following is the list of works carried out during 1901 :— 

Head- Sluicea, Hegulators and ees 


SiG, aE. 
Hosha Gezira Kafr el Turki .. a 
~ Kafr cama Sra as I 
Ft M akat I 
Tail of Makatha” Canal | 
Hosha Gezira Bemba 1 
»  Boléda 2 
»  Marazik 2 
ae; eee 1 
»  Gesira Tarfaya 1 
+ camoh ... 2 
-—s Gexiret ol Ds thah ;. . 2 
16 7,378 
Tron Tube Feeders and Escapes. 
Hosha Gezira, Kafr Rafai and sania gs 2 
. Mntania..., Zan ? 
Gezireh Hawamdia l 
5 1082 
Completion of Abu-Nimros syphon and alterations to 
Aummur Head ot ee ee ee == =e. 2 990) 


| ee 


| : Brought forwird.. ow. os. 9450 
Conversion to horizontal closure syatem, 
Agooz Head (formerly Agooz Escape) 4.0... ae ae 1 
Saqqara and Shabramant Salibah regulators ane ac | 6D 








Matania CHIVGE bic: wi hess a, oe GY we ee er a | E 
4 295 
(with this is included expenditure incurred in improving 
basin and canal banks), 
Road Bridges. 
Over Giza Canal st Ayat and Tamoh... ... 1... 2. «2 2 
op ROESE MOMTGAL nex wena) eae; cope awe eueT cane Seeks eae 1 
gs (aemmiiar: Gamal gh) ge dies Saas det akg Dae ace 1 
t B27 
Fifty-two small pipes and masonry culverts in Gizw Canal 
banks, and new bank to Hosha Tamoh ... 2... 0 ccc ccs 34 
Total Grd Cirele... oo. 4. a 14,166 
Rayyah Behera syphon 2.0 4.0 cee case) nee wae dae) ove: BSS 
Railway culvert... ey ree em er ye ens 
Connecting chennai! s fou au ta as) ae eos uae ee, OND 
Total Ba. iaal, aa _1,783 
Total... cos sve 15.049 


In 1900 a sum of £1483 was paid for the pipes of the Rayyah 
Behera syphon, so that the cost of this work has been £E.818. There 
are still the masonry ends to be added, which it was thought best to 
postpone till a flood season had passed, so as to give the tube time to 
take its final bearing. This syphon is formed of a one and a half 
metre diameter pipe of 4';-inch thickness of mild steel. Its lengths 
were rivetted together on the bank, and the whole floated into position 
and lowered into a trench by the he p of two large barges, the trench 
having been previously dredged to correct depths across the bed of 
the canal. The total length of the pipe is seventy metres and its 
weight thirty tons, 


EARTHWORK IN NEW WORKS AND REMODELLING. 


Earthwork in new works and remodelling includes any special remo- 
delling which alters the previously accepted dimensions and levels of a 
canal, “but does not include the ordinary remodelling of canals which is 
carried out with the object of restoring a neglected aoe to its correct 
section of channel and banks, 

In the Ist Cirele, funds were provided for the conversion of the Sisa, 
Marsafawia and the Um Galagil Canals from “Nili” to “Sefi” canals. 
These are expensive e works 15, in the case especially of the first tw 0 
named, heavy banks have to be moved as a preliminary to deepening 
the canals, and yaluable land has to be expropriated. The expenditure 
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of £F.3,341 in 1901 was for land payments along the Marsafawia and 
the Um Galigil canals as a first step towards the conversion, £E.1,405 
being for land along the Marsafawia and £E.1,889 for land oar the 
Um Galigil. 

In the 2nd Circle a sum of £E.5,376 was expended in the interests 
of navigation on widening the iach of the Qodaba canal which con- 
nects the Qodaba lock wich: the Baguria. This portion of the navigable 
line between Cairo and Ale candria was tortuous and narrow, and pre- 
sented great inconveniences to navigation, especially as it lay immediate- 
ly above the tail lock where boats collect while waiting to pass through 
the lock. The navigation along t this line is daily becoming of more 
importance and, therefore; its improvement as a navigable waterway ts 
most desirable. The widening of this end reach was one of the first 
improvements called for, and its execution has removed a great defect. 

In the 3rd Circle £F. 10.227 was expended in widening the Sahel 
Markas Canal along 10 kilometres of its leneth, including the construe- 
tion of new bridges and irrigation outlets. The head reach remains to 
be widened in 1902, and then this important remodelling work will be 
complete, whereby the early flood supply of the Mahmudia Canal will 
be much improved,and the necessity of running the two “Khandaks” 
at objectionably high levels will be removed. It is hoped also that the 
annual accumulation of silt in the head reaches of the Mahmudia may 
diminish as a result of this work. 

The remodelling of the Mahmudia Canal banks and the demarcation 
of the Government boundaries is a work of considerable difficulty on 
account of the complicated questions of rights of property that arise in 
the execution of it. A commencement was made and a sum of 
£4.1,199 expended in 1900. It is hoped that when the advantages of 
the work are seen and appreciated by the owners of property with 
whom the difficulties arise, that they will themselves realise that, in 
their own interests, they should facilitate the carrying out of the work 
as much possible. 


New axp Remoperten Drarxacr Works. 


The expenditure on Drainage Works im 1901 in the Ist Circle was 
much the same as the year before; it was less in the 2nd Circle and 
considerably less in the 3rd Cirele. 

In the Ist Cirele the expenditure, of which the detail is given in 
mppendions B anid C, acmcaiae to £E.44,668, exclusive of staff charges. 
The 

(1) Oacaune of ake Gesigine of the main Bahr el Bayar drain 
over a length of 10 kilometres. 





(2) Prolongation of Bilbeis drain to Birket el Hage. This was only 
partly executed. The laying of a pipe syphon under the Ismailia Canal 
is the principal item of work remaining to be carried out in 1902. 

(3) The Shanfas branch of the Nizam-Hadus system was dug for 
21 kilometres on the east of the Um Salama Canal. 

(4) A new head and connecting channel were dug to give the 
Gabada canal a direct take-off from the Mansuria Canal, so as to discon- 
nect it From the Um Salama. 

The other drains dug are detailed in the appendices and eall for no 
special remarks. 

In the 2nd Circle the total expenditure on Drainage Works, new 
and remodelling, was £1E.47,463, exclusive of staff, Details of the 
work done are given in Appendices D and E. The most important 
works were on the Sharkawia (No, 4), Waziria (No. 7) and Ariamun 
(No. 8) systems. 

The improvement effected by the drainage works already carried 
out is very great, but, in the 2nd Circle, much still remains to be done 
before the system of drains can be said to be approaching completion. 
At the time when the Caisse began to give money, the drains of 
(harbia were in a more backward state than those of the other Circles 
of Lower Egypt. 

Details of the Drainage Works executed in the 3rd Cirele are given 
in Appendices F and G, The total expended on Works, exchistee of 
staff, was £E.32,037. The work done consisted entirely of remodelling 
the undeveloped drains of the Mareotis system. The Khandaq Gharbi 
aqueduet, for which a payment of £E.182 was made, had been built 
in LOO. 

These drains are having a marked effect on large areas in the Abu 
Hommos and Kafr Dawar districta, which will be ready for reclamation 
as soon as the Aswan Heservoir adds to our available summer supply 
for irrigation. 

The cubes of earthwork executed during 1901 in new and remodelled 
Drainage Works are given below:— 



















Dred piri. | By hanadl-work. Trtals, Com. 

a a 0M. CM. = TE. 
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Totals...) 565,505 5.8258, 104 428,600 G2 915 
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Details of the Drainage Works executed will be found in Appendices 
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CHAPTER VI. 


WORKS OF MAINTENANCE AND REPAIRS. 


Rrver asp Canaan Prorective Works. 





The detail of the expenditure under this head is given below : 





dat Ctrele. £k. gE. 
River spurs and revetments ...0 6.0.0 se. see vee ee ee LD 
Rayyah Tanfiki spars 50. ies see ean uve ase aa ee.) OD 
Study for Nile Corvée abolition ...0 ...0 c6. 0 ese vee cee SL 
— 6,785 
2nd Cirele. 
River spurs and revetments ... 7,152 
Rayyah Menufia spurs ... ... 474 
Grass planting canul mp ae 1237 
Study For Nile Corvée abolition ,,. 22h | 
si yt — 13a79 
rd Cirele. 
River spurs and revetments 3.20 wc. ccc es see sae wee 7,019 
(rasa Dianting..... se ciesccuce. ase owen, vee ees eee, 59 
Study for Nile Corvée abolition 2.0 2.00 6. ue ee ee G00 
Abukir Sif wall Lee = ai Ha H ff a i i ish re om nee 2 O30 
— 10,105 
Barrave. 
River training and protection., 4.0... s.. sc. wee 2080 
— 2,080 
J 








Total 32,352 


The river work on spurs and revetments is the same us usual. The 
object and result of the expenditure on the study for the Nile Corvée 
abolition has been explained at the end of Chapter IL; and the Barrage 
river training in Chapter ). 

The increase of expenditure on protective works is due to the canal 
work. It bas been found that all the largest canals require some method 
of protection in their upper reaches to prevent the channel widening 
and shoaling. Spurs of stone have been successful in the Tbrahimia 
Canal, and spurs together with yrass planting in the Kayyahs Behera 
and Menufia. The Rayyah Tantiki is to prove no exception, This 
canal was made in 1888, and was given berms of six metres width. 


=» Xt — 


These berms have now entirely disappeared, and the bed level has begun 
to rise, but has not yet reached the level at which dredging will be 
necessary. The berms having disappeared, the high spoil banks behind 
them have commenced to slip into the channel, and some lengths of 
this canal have now assumed the appearance of the [brahimia Canal 
as it was in 1884 before any stone spurs were made. It has, therefore, 
been decided to spur the Rayyah Taufiki at once before the widening 
goes any further, as very short spurs will now be necessary and a small 
cube of stone only will be required for each, A commencement was, 
therefore, made at the end of 1901 with the construction of spurs im 
the first sandy reach below Kilometre five. 

A special grant was given for the Rayyah Menufia spurs, and a 
considerable amount of spur work was done with highly promising 
results. The effect of the spurs was assisted by planting the slopes 
with grasses and willows. 

An experiment with grass planting, as a means of producing and 
maintaining a uniform channel, and preventing widening and conse- 
quent shoaling, was carried out with remarkable success on two of the 
branches taking off from the Rayyah Menufia. Mr. Tottenham, who 
was specially charged with this work and took great interest in it, 
conducted the experiment very thoroughly and has the satisfaction of 
secing his work followed by highly successful results. The canals 
experimented on were the Nanaiia and Sirsawia. Fascines of grass 
stalks were arranged to form the side slopes of the channel up to H.W.L. 
to a height of 3 to 34 metres, and the berms behind them were planted 
with grasses. These have taken root, and there is now a thick grass 
jungle bordering the central channel, which has kept its form and 
depth so perfectly that in 1902 no clearance is necessary along the 
length so treated, whereas, in former seasons, there was invariably a 
depth of 1 to 14 metres of silt to be cleared. The experiment being of 
such good promise, the system is to be continued in 1902, amd four 
canals will be operated on. 

The maintenance of the Abukir sea wall has become a heavy item 
of expenditure against the 3rd Circle budget. The original protection 
work along the sea front was not efficiently done, the stones used being 
too light to resist the heavy action of the winter storms. The annual 
repairs will always be heavy, until a protection of a heavier material is 
laid over the smaller stone. An estimate of the cost of doing this has 
heen called for, but the figure will probably be too great for the ordi- 
nary Irrigation budget to support, and the work will not be possible 
without special funds being granted. 


MAINTENANCE. 
Masonry Works and Dwelling-houses. 


The expenditure under this head (4E.16,268), is almost the same 
as the year before. The most important single work was the lowering 
the sill of the (Jodaba lock, As built, it was found to cause an 
obstruction to navigation in the summer months; and, as there was no 
object in its being kept at a high level, it was lowered one and a 
quarter metres, and the necessary additions made to the lock gates, 
This work cost £E.813, including the cost of the dam, dredging and 
unwatering. 

The Barrage repairs and gardens haye been referred to in Chapter V. 


EARTHWORK RY Hann, 


The quantities and cost of earthwork executed by hand during 1901 
are as below, the earthwork on agricultural roads being excluded :— 


CLASS OF WORK, let Circle, | fod Cirele. | Ord Circle. Totals, 


LLL  ————— 
nT 


Maintenance Canals, Droins and: | | 
Banks... ...0 cee ace vee eee! 3,372,030 | 2.700,767 | 2,191,499 | 8,194,879 


Irrigation Lniprovements ...  ... 215,752 | 210,510 526,805 53,157 


New Drainage Works...) ...) 1,125,070 | 1771667 | 931,367 | 4,825,104 


Totals... ... ...| 4,713,452 | 4,682,934 | 3,579,754 | 12,976,140 





Cost ... .., £5, ToS | 1,819 GU Lt] 246,078 


Rate... ...P.T, Lao 15 1g I's? 








DrepotxnGc BY MACHINERY. 


The quantities dredged in canals and drains for the past five years 
are given in the statement which follows. In this table the dredging 
done as maintenance of existing channels is separated from dredging 
executed as remodelling work. | 
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Afatatenae nee. 


Farmilin .. ve e+ #0 wel 


Sharknwia , ® # 20 oo 
Thisusia a. a é at = ae 
Kumbetin == ae =n im ne 
Wacli os .1 i. #8 ‘-) #e 


Bahrsaghir =... «+ os «+ 


Mansura lovk .. «1s ss 
Total Maintennmes .. 


Rewwdelling. 
Sana ytnl lock ee ee | 
Sird idirain . ao ih 7 oa == 
Taher el Rag ir drain .- oo «8 
Bohr fawil drain .. «+. «. 


Total Remodelling ..| 


Grand Totals ‘ie *. 


Expenditure... ££,. 
fap CIRCLE 
Maiateraanecr. 

Menufie ss: we ee ne 
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Bacurin Por a 7” am 
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Total Remodelling . 


lirand Totale = .. ««| 


Expenditure., £E... 
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Maintenance. : 
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The totals for 1901, abstracted from these tables, are :— 


DEEDGIXG OX ALL ACCOUNTS. Jat Circle. | Zod Circle. | Ord Circle. Totals, 


Maintenance Canals and Drains.| 641465 128310 S09,836 | LOT9G11 
New Drainnge Works  ... «..) 272.065 | 142,000 150,840 a SS 


Totals... ... «| 914,108 270,310 460,676 | 1045,116 


Cost... ...£E.] 32,560 9,367 | 15,663 | 58,590 


Haxp Work asp Drepera. 


Abstracting all the foregoing, we get the following total figures for 
1901 :— 





Haxsp Work. Culio metres. Cost £E. 


Maintenance of Banks, Canals and Drains...) 8,194,879 —_ 
srraestion Improvements... sc6 0 see see eee) | G17 — 
New Drainage Works ... 1. es tee nen ee hth, Let — 


Totals.;. se «ss| 12.976,140 236,076 





Drepersa. 
Maintenance of Canals and Drains ... 2.0...) 1079011 — 
New Drainnwe Works ... 0... cee cee nee oes 565,500 = 
L trio, Lb 7 oD) 
Total hand work and dredging... ... ...| T4621,255 | 203,668 


The Table of dredging cubes for the past five years shows what a 
remarkable decrense there has been in the maintenance dredzing cubes 
of the 2nd Circle. This is partly due to the action of the spurs and 
grass p lanting in the Rayyah Menufia in preventing silt deposit. But it 
is also partly due to the fact that small deposits, which in previous years 
would not have been left undredwed for fear of diminishing the summer 
discharge, can now be safely i sipabced: as the summer discharge can be 
adjusted by regulation on the head works of the canals which take off. 
from the river above the Barrage. The security afforded by the new 
Weirs enable us to produce above the Barrage as high a ‘level as we 
are ever likely to want for purposes of distribution, Without any fear 
for the Barrage, so that the effect of any slight obstructions 4 in the 
canal beds can be neutralised by regulation on this group of head 


— sy — 


works, $0 long as the early flood discharges are not appreciably 
diminished by the unremoved silt deposits, they can do no harm. 

Concerning this question, Mr. Dupuis, referring to the Menufia Canal, 
makes the following remarks in his Keport :— 

“Tt must not, however, be forgotten that much of this apparent 
economy is obtained by simply leaving work, which used to be con- 
sidered necessary, undone; if, as is not impossible, it is found that, 
atter the bed has risen a little and adjusted itself to the new conditions, 
the silt ceases to accumulate, a great and permanent reduction in the 
annual maintenance expenditure will have been effected ; if, on the 
other hand, the accumulation continues, it will simply mean a return 
to the old cubes on a slightly different bed plane.” 

But there are two contemplated changes which encourage the expec- 
tation that the economy will be permanent, The first is a consequence 
of the construction of the Zifta Barrage. When that work is in 
operation in 1903, the early flood supply of the north-east of the 
Central Delta will be drawn from the river by way of the new Zifta 
Canal, and the Rayyah Menufia discharge will not require to be supple- 
mented by the opening of the Bir Shams Feeder. It is this proceeding 
which doubtless is accountable for no insignificant quantity of silt 
deposit in the canal bed ; certainly for the lump which forms above the 
point were this feeder joins the maim canal. 

The other contemplated change will be brought about by the execu- 
tion of the project for the development of the West and East Nili 
canals on either side of the Rayyah Menufia, which have their heads 
above the Barrage. By enlarging these canals and carrying them in 
syphon under the Menufia branches, and joining them up with all the 
flood canals wich serve the high country lying between the two branches 
of the river for some 25 kilometres north of the Barrage, the necessity 
of regulating on the Nanaiia and Qaranén regulators will cease, and 
another cause of silt deposit be avoided. The Caisse de la Dette has 
given £E.10,000 im 1902. for the commencement of this project, which 
<< a somewhat comprehensive one and will probably take three years 
to complete. Not only will its execution favour the endeavours being 
made to reduce the dredging expenditure, while, at the same time, 
immensely improving the conditions of the high lands affected as 
rewards their irrigation ; but, by rendering it unnecessary in the future 
to regulate on the Nanaiia and Qaranén bridges, it will remove the 
necessity of enlarging the locks at these two reculators with the object 
of making them equal in length to the other locks on this line ; and so 
an economy of the cost of these two expensive and difhcult works will 


be effected, as the two locks can remain permanently open, and so 
render the deficiency in the lengths of their chambers between the 
sates of no account. 

The second of the causes given as accounting for part of the economy 
realised in maintenance-dredging in the 2nd Circle should also have 
produced a similar effect in the Ist and 2nd Circles. But there is none 
evident in the figures. The level to which the Ismailia Canal has to 
be dredged was in 1901 raised 20 centimetres, and in consequence 
there is a small reduction in the cube in the ease of this canal. But 
in the Sharkawia, Basusia and Kumbatin, there are increases which 
more than counter-balance the Ismailia decrease. The bed level to 
which dredging is to be carried in the Ismailia Canal has been raised a 
further 25 centimetres in 1902, which should result in economy. In 
the rd Cirele also a reduction in the cube dredged is expected 
in 102. . 

Mr. Dupuis, Inspector of the 2nd Circle, has turned his attention to 
a matter which requires a great deal more attention than Inspectors 
have hitherto found time to give to it. Much useless work is done in 
clearing canals in the northern districts of the Delta in consequence of 
the inefficiency and defective common sense of the majority of the 
Provincial Engineers. Instead of these clearances, what is wanted are 
repairs to banks and inaintenance of the banks, as the channel is 
generally sufficient, and, on the lower reaches and branches of the canal 
system having its origin at the Barrage, there can be no question of the 
power to obtain whatever level may be necessary to make the water 
flow forward. Tf all useless work on canal clearances could be elimi- 
nated, there would remain large sums available for the clearances of 
drains and the remodelling of canal banks. Inspectors of Irrigation 
have had their attention called to this. 
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CHAPTER VI. 


COMMUNICATIONS. 





AacricutturaL Roaps, 
Construction of new Roads. 


The annual progress statement is given below + 





Existing at Added Total at end | Expenditure 


CIRCLE AND PROVINCE. end of 1900, | during 11. | of 1901. 11. 














Kiiluen. | Kilo. Kili. £E. 
fat Crrele. 





Gealtmia! dee) ees: ete nee LOT —_ 107 | 
Sharkia eo) ras fee Oe eae _ POPE 7,114 
Maxuhiia Ge ca foe 2034 — 2034 | | 
2nd Cirele. 
Menufia sis: laae Aweis}, lea 274) —_ 270 mies 
Giuirbide.. ccc ceo sence eve 592 \7 70 } 10,647 
Sra Crrele. 
Behera’ i) Ge Aes lane ce 251) — 9814 aia 
Totals... o. L7654 Li 1,782} 18,144 





Of this expenditure, a sum of £E.248 for land im Behera was 
charged to the Regular Budget, so that the expenditure of the year 
against the Road collections was £E.17,886 and not £118,134, 

The reason why so small progress is shown for the sum expended 
is that the expenditure in the Ist and 2nd Circles was for completing 
the payments on roads which were shown as added in 1900, The sum 
expended on Behera Roads was in settlement of some claims for land 
payments of long standing, which should have been wholly met from 
road collections. As the Mudir was unable to collect the sums required, 
the settlement was arranged for by making a contribution from the 
Irrigation Budget. The same occurred in 1900, Some years ago also 
the Budget had to make good heavy deficits in the Behera collections 
to meet the cost of its reads, 


MAINTENANCE OF Roans. 


The Irrigation Budget provided also £E.3,082 for repairs to the 
1,765 kilometres of roads existing at the end of 1900, a quite insufhcient 
sum to keep the roads in order. I need not repeat the remarks on this 
subject made in the three preceding yearly Reports. This expenditure 
was divided as below :— 


Kilom. £E. 
jet Citela: ay as ua: cx S18 1,432 
Ind =, ee eee O71 1,229 
ard ys ey er cee 281 MW) 


The 2nd Circle’s expenditure included a sum of £E.425 spent on 
special repairs to the Belkas-Salahib road, which was in a particularly 
bad state. 

The Ist Circle expenditure of P.T.279 a kilometre was sufficient to 
keep the roads in a condition which might be called a tolerable state of 
repair: the 2nd Circle rate of under P.T.126 a kilometre is wholly 
insufficient. The reason for the failure to maintain the roads as they 
should be maintained is the want of special funds for the purpose. 


Brinces To Reprace Ferries. 


The year's expenditure amounted to a total of £E.4,897, but of this 
amount of £F.1,923 was contributed by the State Railway Administration 
in fulfilment of their obligations connected with an agreement made 
some years ago. There was also a further sum of £1.545 which was 
subscribed towards the Melig bridge by the villagers interested. 

The Ist Circle bridges were put in hand late in the year, so that only 
a small payment was made on account of them. 

The bridges taken in hand or constructed are detailed below :— 


Expenditure, 1901. 
Jat Cirele. . #E. 
At Abbasa, over Ismailia Canal (estimated cost £E.1,260.) 
grein Ghét, over Mansuria Canal (estimated cost > a00 
«1,655. ‘ 


“Tol: Ps BEEP EG. - wee sea, See fens 
Melig bridge. ... j Village contribution.. ... ... 345 








( Ferry Fond 7 
| nae perry Bind. ve, see ase -a00 it 
Santa bridge -. ) State Railway contribution ... 800 
“— {70 
= yocg | Borry: Fund, cat ae at ee: §=6 BOG 
Dalgamun bridge. State Railway contribution ... 1,132 
— 1,438 
Total 1. ws LBS A197 
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The Dalgamun bridge cost about £E,4,000, but the balance was paid 
by the Light Railway Company, which will share the use of the bridge 
with the general road traffic. 

Against the Ferry Fund, therefore, the expenditure was only 
£1.2,920 for both the Ist and 2nd Circles, There was no expenditure 
against this fund in the 3rd Circle, 


CHAPTER VIII. 


THE WADI TU! 





The management of this estate by Mr. Langley and Musa Bey Galeb 
continues to give satisfactory results, A sum of £E.9,481 was spent 
during 1901 on works of improvement and reclamation against the 
capital account, which stood at the end of the year as in the following 
statement :— 






EXPENDITURE. 





Original 
Batimate, 












Heane or EXPENDITURE. 


KE. 


Drainage and Reclamation Works. 





Enlargement of pumping station ... 6,000 | 3,485 
Enlargement of main drain 17,000 | 11,749 
Branch and field drains and field channels...) 15,189 5,925 
Remodelling Irrigation System. 
Wooden bridges and pipe heads ... 0... ... — 
Four head sluices, Three regulators and One 
mansory bridge set eis) “ara cee ieake _— 
Two flour mille: sce caee eee: cee _ 
Earthwork of irrigation channels ... = 
Purchase of Plant, 10,000 ico 
Pump dredger installation 2M) 1) 
Staff and Farm Buildings. 
Fisbemcc; csi see (ees fe ee ove 
Houses and store 
Steam Ploughing, Staff and Sundries. 2.483 
Pay of staff and travelling allowances... sak 
Plomghiing sis: ave osee see see ene ene = 
<b) Lii4 


Totals... 62,819 9.481 | 35,108 


In 1899 a further sum of £E.425 for pumping at Kassassin was 
wrongly charged to capital account instead of against revenue, 

The enlargement of the main drain above the pumps is now complete, 
and the drain working well. 

A length of 17 kilometres of the old stagnant reed-choked Wadi 
Canal has been suppressed and its place taken by two small canals 
taking off direct from the Ismailia Canal with proper head sluices 
and regulators. On one of these regulators two flour mills have been 
erected. The water supply to the estate is now completely under control. 

A new boiler for the pumping station and a sand dredger for the 
main drain have been ordered, | 

The revenue accounts shows a surplus of £E.723, the receipts being 
£E.21,132 and the expenditure £F.20,409. 

The receipts and expenditure are thus made up :— 








£E. 

fient oF 12,927 fedidams occ 55.0 ccc sae cee cee, een wae ALLS 

z w: Ce palnttees a weedeat AS Ws Cee FU SEE 315 
~ » Ol grazing and wild “Samar” 2... 00.0 ccc aus ues 5f4 
= )+ of incubator ee caesy Hie) (Owe i-nem- ees -ers ‘ines a 
BS RAOO MC ccs: ss ax 4) Ses: ak GE SEED Ag Ee Se 103 
Sundry oF ieastcteat th ket un wen? 3H Tl 
Total... £¥.21,138 

Z / HAE) eee Sa ee! ks eva ar WHE “ave Rak Gaz 1 2043 
By NW DAROR) one neue pens | messes: eee Lume ne wenn 0a6o wine Jes 5.R2T 
= J Payment to Ministry of Public Instruction ...0 4. 1... O00 
z ) Working expenses of pumping station 1.0.0... uae 4,961 
= / Canal and drain maintenance a re cao 4Ro 
| Petty expenses ‘“ 105 





Total... ... .. £E.20,418 
ee 
The high price of coal continued to affect the working expenses of 
the pumping station at assassin. 
For the sake of comparing the actual results obtained with the fore- 
cast made before taking over the management of the Estate, the 
following Table is given :-— 








YEAR OF XEW MANAGEMEST. | Expenditure.| Receipts. Surplus, Defiwit. | 
| ist 2.) 19350 1a 710 pr oh bid) 
Original forvenst 2... 4. ) end... 10.350 17 200 | — = 18h 

[3rd ...] 19350 | 19700 | 350 = 























et . (1899...) 15,897 | 16,095 = 
Actuul results obtained ... 10...) | 14S 19,957 — 
102...] 20418 | 2L 1s = 






Totul of... 
* This eurplus was sence! ‘i lated fide ctie, an tt a obtained be ce - eT T re 

cmt of puniblag, to the Publio Works Phalget in the ex * ging yf iL. tt 
_ APrangeretit had teen conchulal & the early part of the year befor: the new 


—~ a= 


A sum of £E.1,117, out of the surplus total of £E.1,232. was used 
to purchase 63} feddans of scattered plots of Government land which 
++ would have been undesirable that outsiders should possess on account 
of their situation in the middle of the Wadi lands. There is, therefore, 
a surplus balance remaining of £E.115. 

The total area leased is the best measure of the reclamation effected: 
the figures are given below with the forecast firures for comparison :— 


Actually lensed. Forecast. 


1508S. sax: Feddans 6,917 8,080 
1899... i 7,578 8,000 
L900... cas ui 4 383 9,000 
101i ass ~~ . 13,897 10,000 
1902... ... (estimated 14,040) 11,000 


All rents due for 1901 have been paid. 

The crops raised were all good except the cotton which, according 
to Mr. Langley's statement, suffered from fogs. The “Samar” crop 
covered 2,400 feddans, but the price was low in consequence of the 
large area planted. The demand for it must be very limited. There 
was an area of 1,900 feddans under rice, At the agricultural show, 
the Estate had eight exhibits and obtained seven awards, including a 
first prize for “Samar” mats and a bronze medal for cotton. 

The flour mills, worked by water power as in the Fayum, have 
proved remunerative. The two erected in 1900), at a cost of £E.123, 
brought in £E.79 during 1901. The two erected in L001, at the same 
cost, earned £E.16 in six weeks’ working. 

The expenditure on pumping was £E.3,961. Mr. Langley thinks 
this figure will not be exceeded in future, The price of coal and the 
high lift are given as the causes of the high expenditure. The lift in 
1901 was increased by the bad state of the outfall drain which ts now 
being dredged. The dredging has effected a reduction of the fall in 
the water slope over the 6 kilometres between the pumps and Mahsama 
lake from 1°60 metres to 0°60, and a further reduction is still probable 
as the dredging proceeds. The quantity of coal consumed increases 
with the lift. Unfortunately there are no records of quantities pumped. 
The following figures may be worth recording. 







a 


Trice of coal Total expenditure 





































YEA Mean lift. Cont cormeunaurd, per Lon. inelodinge stuif, 
Metre. Toms. Toes, | LK. —— 
18938 143 AO L*411 1450 
1899 166 ANL 1280 1224 
14K) pane 1AM) 240 3.230) 
UHL ony Lis Losi o.oGL 
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CONCLUSION. 
CHANGES IX THE STAFF, 


Early in May 1901, Mr. W. R. Williams arrived from India, and took 
charge of the 3rd Circle as Inspector. 

Mr, 0. G. Brooke, Director of the Barrage, retired from the Egyptian 
Service in November, and was succeeded at the Barrage by Mr. H. G. 
Finlaison on Ist December, 

The Barrage Directorate has since been made a more important 
charge by the addition to it of Giza Province, which has been detached 
from the 3rd Circle. The change took place from Ist January, 1902. 

The dredging of the Rayyah ‘Behers throughout, together with the 
care of the spurs flanking the channel, and the River Protective Works 
up to the Barrage still remain in the charge of the Inspector of the 
$rd Circle, but with these exceptions the whole of the Giza Province 
and the works that lie in it have been placed in the charge of the 
Director of the Barrage. There are obvious advantages in this arrange- 
ment, The Barrage isa much more convenient point than Alexandria 
from which to control the works and irrigation operations in the Giza 
Province. The Province of Gehera provides enough work for one man 
to attend to; and now that all the remodelling of the Barrage itself 
and of its groups of regulators is approaching completion, the Director 
of the Barrage would find that he had not enough to oceupy him, if no 
addition had been made to his duties. 

Mr. F. A. Hurley had been placed in charge of the construction of 
Zifta Barrage towards the end of the year 1900 and was in sole charge 
of the works throughout the year 1901, 

During the year, Hassan Bey Wassif, the Chief Engineer of Menufia 
died, and his place was taken by Muhammed Bey Shukri, 

Mr. Langley, Inspector of Irrigation, Ist Circle, fell ill during the 
flood season of 1900, so that he had to take a short leave at the end of 
that year and again long leave in 1901, from which is resulted that, 
for the greater part of the 12 months between the two floods of 1900 
and 1901 and for the whole period of the flood of 1901, Mr. Molesworth 
directed the Circle, The satisfactory yield of the cotton crop testifies 
to his having efficiently controlled the distribution of water during the 
summer months of short supply when rotations were in force and he 


was acting Inspector of Irrigation, 
Kt. H. BROWN, 
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Ansrract or Accounts, 1901—Innicatios Deranturst, Lower Eoyrre. 






BrpGet HEAD. 





“Reeciar Bupoer. 
Extublishment. 
Classified mitt? cic) exe anes =20 
Unelassitied staff Bee Weck 
Travelling charges. 122... ++ 
Telegrams .2. 0 ene eee eee see 


Diahiabivas .1. 0 sen eee ee tee 
Oifiew charges and furniture ... 
Works. 

Irrigation improvements ... ... 
Flood protection works... «. 
Maintenance and repairs... .-- 
Repairs of rowils fiom a ai fe 
Pumping stations s.. 0 ese ee 
Corveée abolition works ...  ... 


Totals, Regular Budget... -.. 


Corvée aboliftanm cc. vee en eee 
Agricultural Roads (2.0 wee oe 


Bridges to replace ferries. ++. 


SPECIAL GRANTS BY CAIS8E 
Frou GENERAL RESERVE. 


TDraimage works... 6.0 «re += 
Irrigation improvements ... +. 
Special Low Nile credit ...  .-- 
Mehallet El Amir dam ... ... 
Damietta dar 2... ce nes ae 
Special Dredging Mahimudin ... 


Weirs below the Delta Barrage.) 


4itta Barrage 1.0 oe. oe 


: 
ane 
1 


st Circle. 


£E, Mill, 


B,TSS. 620) 
$350,940 
D AST ack 
a3 1200 
vith AW) 
Bry of et ta} 


30,029.00) 


. == Fi | 
70,177.34 


46,000,000) 
FS 05 










00.000) 


47,579.729 
27,000,238 
578,308 
4.745.801 












AE. Mill]? 2H, AMill, 








fn Circle. Gril Circle. 
















fifty Barrage.| ‘TOTAL. 






Ze. Mu] Ze. MUL) -2E. Mill 
























































































TOOLAGT) 8.705.005) 9TB.166) = — 26,37 L918 
$109,500) BS51.855) 817054) — 14,001,905 
Boobie) 3,050,000) 48,015 — Oo 
236,795) 179.000 9.735, — (57.780 
— 156.000) — — $22,400 
303.320) 327.833) 14.100) — 1,180,565 
TAST OLS) 4O8.7 19) 6 700,000 — oH, 240K) 
TAS2ATG) S24 = 1s 7b A 
4389415] 2.206.165 25,02.815 
S0G.58T] SOD _ 2 G58.655 
_ 12,700,000 — 12, 709.830 
92. 06443] 1902.00 _ TL SURTS 
SS, SLL.557) 61,198,021 — 214,079,322 
| | 
41,999.393] 335,000.310 —- 121,998,703 
10,629448] = 124.804 -- 17,868,155 
9619853)  — — 2019,853 
SS 816.316) 82,0157 10 — ~| — | 100.755 
17,705.301| 42,323,171) 33,71L.206) — 120,838,910 
SATO) 5.146.979) 150.627) = =— | 6420444 
= 4,1a7ds} — 8,187 448 
- — a — 4.745.891 
— 1117318) — - 1.117.818 
a — 8,321,810 8,321,810 


121 059.338) 121, 050.338 





Totals, other credits... _...{ 133,327.12] 132,404.781]123,515.240), 42,183,643) 121,059.38) 552,490.13 





Grand Totals... 





1903.54. 763] 190,916.338] 184,715.26) 


















66,575. 753) 121 050.338) TH6 509.450 


NAME OF Duars. 


Baur EL Bacar System. 


Main drain... 
Bilbeis branch . 
Tuhawi branch . 


Ann San SYsrTem. 


Main drain... ...  ... 
Arin east branch 

Um Shok branch 

Abu Yassin branch , 


Baur Sart SysrTem. 


Sudds branch 


Nizam Hapvus Sysrem, 
Main Bahr Tawil 
Mansura branch 
Shunfus branch... ... 
Kafr pen Salem branch... 
(robada Canal ... 0... ss 
Irrigation ork 


SinvU SYSTEM. 


Neghir drain... 


MiscELLaANEos. 


(ostof land oceupied previous to 1)1 


Boundary stones for drains 


ToraLs 


| 894] 15 | 2 
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APPENDIX B. 











Length . 
in Kilorn. Earthwork, 
be: ing.| Hand- 
BE) $i |Preteine.| Ton! 
cu 
o.M, c.f, 


212140] — 
260,000 
50,153 


— 
— 











| 
| Land 
cust, 
Coat. 
£E zl. | 
7,213) 34 
by 


Ansrnact oF Dreamace Works Execurep tx 190] m Isr Cincte. 





Total 
fiture | expen. 
works diture. 
ze. | €E. 
— 7,247 
1702] 8,202 
326] 1,129 
meee or work done in 190, ...) — — L,O89 
a 3 335,724] 4,868] 362] 2,671] 7,901 
| 
| — 95,770] 1,220) 340] 1447] 3,007 
wy — | #2 _— 2058),  — O} 2 067 
Balance for work done in 1900, | — oi B44 
Railway diversion, | a a4 
21 )}—| — | 242,747) 31551 1a6cl 16591 6,080 
4)—} — i178 933) 820) = 730) 1,983 
=<) = 32,736) 410) 250) 732] 1,392 
ng | |e — | — | — | 1173) 1173 
9; — — 6,160) 480) a7 al) eT 
| 

se eee => = — 2407) — 2 407 
7a |, nal = = = — 255, 255 
272,065]1,125,070] 27,640 5,016 


10,758) 44,897 


=. 994 _. 


APPENDIX C. 


Dera, or Exrexpircre ox Wonks, 


Name OF Dears. 





Baur et Bacar Sysrem. 


Bilbeis branch ... 


ome | 

} 
Tahawi branch... ...  ... 
ARIS SAN SYSTEM. 
Arin Bast branch... ... ... 
Um Shok branch ... 0 ...° ... 
Abu Yassim branch ... «- 


fom fie a8 & 


Baur Sarr Sysrem. 


Sudids branch ... ... 4 


Nizam any Hanus Sysrem. 
Main Bahr Tuwil... ...  ..» 


Mansura branch ... ... ... 


Shumfas branch ... ... 


| 
Kafr Beni Salem branceli... » 


Irrigation WOTKS.. ace seo! 


Gabnda, uu ues ae | 
| 


Sinv SYSTEM. 
Neghir drain ... «+ i 





DisceIrrioxs of WORK. 


Bilbeis eyphon, on account 
Pipes, on weeount ...  ... 


fs pipes... 4 oom fia fh 
6b wooden bridges aie ses 


DA PIPOR aes wae’ ie lane 
23 wooden bridges... ... 
18 kilometre marks... ... 


..| 263 boundary stones... ... 


Srepulatora 1.60 cs. nee 
13 wooden bridges ... ... 
63 boundary stoves ...  .. 
Pipes sc “eee cee mee Vee 


Pipes ccc _\ Geel coe Give) tae 
Railway diversion... ss 
1 Agricultural road bridge 
122 boundary stones... ... 
Pipes, paid on account... 
79 wooden bridges ...  .. 


Pipes, paul on account ... 
66 boundary stones ... «+. 
16 wooden bridges ... ... 


| woolen bridge oan a8 
Head regulator... ... 0... 


1 regulator head to Gulia can 


-L regulator on Orman canal 


1 ne al tail of Orman 


1 regulator at head of Baklin,.. 


26 pipes (estimate)  .. es. 
13 woudlet bridges ine ase 


Deduct balance to be paid ... 


| 1076 boundary stones... 


ane 


ane 


ul 


Shh 


| EXPEXDITIRE. 








Total... Sait ane 


TOTALS. 





LE. 


1,02 


“2b 


1,173 


a 
255 





10,758 
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APPENDIX D. 





Ansrract or Dramwack Works execurep my 1001 ty THE 2ND (iRCLE. 







‘Earthwork, : 


Length in | 
including dredging. Lantl acyeicest. 


hei biie tires. 











Name or Dears Expendi- | Total 







i [IRRIGATION CHANSEL se = Eure Expenill- 
o OATION CHANSEL. = r= iu | 
28 | 322) Cube. Cost. | Area. Conk, [OM oes | fare 
es a 


| 





EE | Pectin, 7 rk. ZE. 


RANE SHIBIX SYSTEM. 


Muhit drain(g So, 1) «. Ain, dae oe 
Demellash drain Co. z).. co <n 


142.00) 4535 


= = i rr 


1 | 


SWAERKAWLIA =YSTEM. 


Shirkawit draln (Nod)}s2 es ee ee] — son | Grads] = 19,177 = ine Yoke 16,100 
Sharkawia branch dlmin .. oo». «1 = — Lass GS 41)1 1476 _ — ‘S76 1852 
BUMWE Rice ac ie, ef ce ee, <i BRS me: | OR 140 i 13 1.003 | 9,083 
Thiet ka Gharty druit 7 | m= a] Ca ee it ph we — = | hs rei 
Biels Sharkidmin .. -< «= «| 7 wt 17,554 eal | = 216 107 


Batk MALLAH SYSTEM, 














lhatan drain, east branch (So. h).. +. Z - SSE | Kost = 7 1234 2052 
Sarto dirmim 2. +s s+ =s# fF #8 =— == ——2 1 _ - - ia Tz 
WATINIA SYSTEM. | 
Waziria druin (30,7) -« «* «2 _ 18 $48 29 10.311 = =a 1075 11.988 
ABIAMUN SYSTEM. 
Aniamon drain (No.8) «2 «2 se = = io 270,003 WAL Tr _ = 1,00 6,10 
Shalma Canal es #5 #8 8 oo om — Pad — =—< — — La Lat 
Anamun Cann) en Tt ee. ee ee — _— —= — = 123 | 22 
NASHAHT SvsTEM. 
Wustanl driim 12 2 os se 48s es — Trl 1,121 = = ons 1474 
Kalline diverslit.e -- 22 ee 28 fe] _ _ = = = Li Lil 
Vv fi Y yaet drain (so, 2). a8 a ae Pa ee — = —_— —— <2" Pal Fe apagit 
Ui VYouref culvert «- o 4 = = _ -- = = 3,458 sand 
A oo Hod El Nogur datas “ssi _ — -- _ — — Sth | Berl 
vy Eid avphon . | =. =e om oo = af — _— — — —. eS aE 
SUSDRIES. 
Land ceuaplen bat not dhs for ad Vhs 
ta li Ol. ae a ea a3 — — —_ = | i F 2a — 2 S80) 
Boundary sioWen is ve ee ee fee — — — a = ade — ans 
Kilometre marke. rt a HG aa oe —_— — = —_ — ol a * 
Staff and gener! ‘expenses os ws oe _ _ — = = = == a0) 
= TOTALS... «a us| 208 lias | LOT O67 are) 128 2075 Loo36 fe 40) 














Deran, or “Expexpirvcree or Works” 


KhaMeE OF [mArN 
On InmninaATION CHAS NEL 





Bane SaHinin SYSTEM. 


Demellash drain (No.2)... ss 


SHARKAWLA SYSTEM. 


Sharkawia drain (No.4)... 


ee 


Shurkawia branch drain... 
Behut drain eee hoe me oon 


Biela Gharbi drain... .. 


—_—" —— —- <r —_—_ — 


Biela Sharki drain ... ... 


Baur Mauuan Sysrem. 


Tbshan drain east branch (No.5) 


Samuatay draim 16.0 sss see us 


Wazitts SyYsrem. 


Waziria drain (No.7)... ... 


AnlAMUN System. 


Ariamun drain (No.8)... 7 





= 2 — 


APPENDIX E. 


DESCRIPTION oF WORK. 





gE. 


Protecting Demellash drain from sand-| 


dunes (part payment)... ... cee eee 44 








29 W.I. pipes and syphons =... 0 we. aes Love 
11 timber bridges 9... see see nantes L145 
Water transport (part payment) ss taal 1,268 
5 W.I. pipes anid syplioms... 00 ue. ee JUN) 
4 timber bridges... ... -- ser, <9 tsel ‘lit 
ot W.L. a andevphoms 2.00 .. 0 o.. 1,235 
ll timber bridges 44.0 ace) ic hae te his 
a WI. pipes md sy pions vay; whe <aaes heel ae 
S timber bridges... 10.0 10. cee eee eel HH 


Ss W.L. ae and syphons... ... ..  ... 
4 timber bridges... ... 0... ; 





2 masonry aqueduct... ... ay ie 146 
27 W.L. pipe aqueduets and sy phons ei Sol 
T timber bridged.ce vee cue case cepe- eas| rb e 
53 wooden bridgus  ...0 .2.0 eee nee aes 724 
* tt imber bridwes,.. ann 28 -t ma «| NT 


4 W. lL. pape ajueduets nnd sy nhons 


4 timber bridwes... 0.0 se = 459 
3 WL. pipe aqueduets nnd syphons... l ata 


Carried over... ss. 


COLUMN OF PRECEDING TARE: 


EXPENDITURE. 





ean fea a | 





TOTAL, 





£E. 


4 


d083 


ait 


1,220 


123 


‘ m-— 


1,036 
10,403 


te) 


— eet — 


= = 


Derat. or “Expesprrene or Works” Cotoms or precentna Tante—feoneluded). 


NAaweE OF DRAIN 


my" i - WonRK. EXPESDITURE. | 
on IRMIGATION CHANNEL. DESCRIPTION OF WORK 











£E. 
Brought forward... ave) ane 


140 
122 


Shialma Canal ae ee ee | 


Ariamun Canal  ...  .2. een we 


L masonry head sluice (part payment) ... 








LT masonry head sluice (part payment) ... 


Naspart Sysrem. 


| S timber bridges... 21. ses sen ree ones 
| 3 W.L. pipe aqueducts and syphons... — .-. 


Wiustantdrain se. wee eee 4 | \ ? 
| T Kilo Posts i... cee: eee wee wee eee tee 


Laying rails for Kalline and Nashart 
diversions (by the Railway Adminis 
tention) os sie ee ake ede eae), wee 


Kalline diversion wc acc. wee wee 


Um Yusef drain (No.9)... oe 


Um Yusef culvert... ... cee eee 


Pd timber bridves. ‘: #298 #26 ee ee ee 


L masonry eulvert carrying Um Yusef 
area =a sae inn see = im ame ay 


Pipes on Hod El Nagar drain ...) W-L. pipes from Arsenal for the Had EL 
Nagar draim..cc wie see en es aes 


Abu Eid syphon ... 0 we se se Sypliom at No, 9 drain carrying Abu Bid | 
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APPENDIX F. 


Apstaact or Expexpirere on Dearsace Works EXECUTED IN 1901 ox Sup Crncne. 


Length in Earthwork including | 











kilotretres, | dredving, Land. 
; ——e—— = Expendi- | Total 
Nase oF DRAG, a Le a tare Experi]. 
Bs : + ha tie. Cast, E = Cra, on works, ure, 
i ae = 
ls = 
"1 CM. | £5 F. | fk |B. 7) 
Epxu Sysrem. 
Khandag Gharbi «00... ef ™ | mm] oo ==: = = 152 182 
MAREOTIS SvsvTem. 
Umum  ...0 ese ces vee eee — | OO | SG0, 106 0.423) — — $75] 798 
Nubaria ac, see eee eee cep | LOR] BOL 84D) 42a) — — 839) 5,080 
Gialeres: sec caz cco ox sof — | DAA] 159)900] 2,686] — = 799] 4.485 
DGSGR ae wie ae ase eel Oo | 15,060) hoi) dd) SUH 
Deshori 9... see see see vee] — | 22K] 191,501) 3,881] — J-] — 1155) 4,086 
Tron bridge, Mex pumps... ...) — | = — — |- re —] 2,660) 2,660 
MisCkLLANROUB, 
Re VOyie ss ers Gel) Wee eee = = = _ — 1253 
Payments for lands ousepite | 
by drains made in oe ns heed _ oe 
YOON icc Gets sot | Ses a = 126 2ic0) — 2705 


Totals .. ...f — | 524) 931,367} 21,536] 196/13! 9705)  easo| 32.042 





APPENDIX G. 


ne 


Dera or “ExrexDItvrkk os Works” COLUMN OF PRECEDING Tas.eE, 3rd Crme.r. 





SAME oF DRAIS, | Deackirriox or Wonk. | EXPESDITURE TOTAL. 


eT TT 


iE, “x E. 





—————— 







Khandag Gharbi... 6. «+ 


Lagueduct... 0 se. cee cee nee oe 182 


————— a 182 


| P yqmeducts,,. 26. see eee eee nee a8 
Uitte! la, ne ee G5 2 road bridlged wie see eee nee tee 1h2 
[| Spipeinlets 6.0 see eee eee te 145 




















y paurecees cu weal ere: tees, Om ant 
i a 1] 4 rond bridges... acs eee see aes 2 Vt! 
Nabaria sen oe > pa } 5 pipe inlets Rak Prt Prt Prt hae v0 
Lsyphom cc. ean cee wee eee ote aah 
fa 
Gabe | (| Tromd bridges ves cor cee nee nee 403 
PUUWEPES eee eee ree re | Piay dnlets .. eee nee nee tee tee Sob | 
= 79 
Desutied cco ges es gee ee) Culvert onder railway: ee. ery oe 44 
449 
= Ss road bridwes ai ann am aoe sam 513 
Deshuri we. eee eee) | DB pipe inlets 22. ee eee see eed 42 . 
« 1,155 
Mex pumps inlet channel Iron bridge Po yocenn ener 2.660 
| —| 2.660" 
TMA Aaa ots 6,459 





* Half of the coat of thie bridge wat pold by the Duira Khare, we the bridge was designed lo carry ite milwny. 
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REPORT ON THE NILE RESERVOIR WORKS, 
1932024 


BY 


A. L. WEBB, 


DIRECTOR GENERAG OF RESERVOIRS, 
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REPORT ON THE NILE RESERVOIR WORKS, 1901, 


1.—The Nile Reservoir Works consist of the following:— 


(a) A Dam and Navigation Locks and Channel at Aswan 

(6) A Barrage and Lock at Asyut | 

(ce) A Regulator and Lock at the head of the [brahimiyah Canal 
at Asyut. 

In former reports a detailed history of the project and a full descrip- 
tion of the works executed in the different years have been given, but 
it is necessary to give a brief summary here, so that it may be intelligible 
to those who may not have seen the reports of previous years. 


Tue Aswan Dam. 
History of the Project. 


2.—The preliminary studies and the preparation of the various 
projects for a Reservoir were mace by Mr. W. Willeocks, CUM,G.. 
Director General of Reservoirs, during the four years 1890-95, 

The several projects were submitted to Sir William Garstin, K.C.M.C., 
Under-Secretary of State, who while giving his opinion in favour of the 
Aswan site, proposed that the whole question should be referred to an 
International Commission consisting of Sir Benjamin Baker, K.C.M.G., 
Signor Giacomo Torricelli, and M. Auguste Boule. 

Asa result of the investigations of this Commission it was decided 
to construct a dam,to hold up water to R.L.114,across the head of the 
Aswan Cataract, to the north of the island of Phil, this being consi- 
dered the only site that appeared to offer the necessary conditions of 
solid rock foundations, width of waterway, facility of construction, and 
sufficient storage capacity, 

Finally, so as not to submerge the temples on the island of Philw, 
a revised project was prepared by Mr. Willeocks for a dam to hold up 
water to R.L. 106, adopting the modifications proposed by Sir Benjamin 
Baker and Signor Torricelli, 

It is this project which is now being executed, 


On the 21st February, 1898, a contract was signed by H.E. Hussein 
Fakhry Pasha, Minister of Public Works, and Messrs. John Aird & Co., 
by which the latter undertook to construct the Aswan Dam, and Asyut 
Barrage and all connected works for the sum of £2,000,000, payment 
being made by sixty half-yearly instalments of £78,615, commencing 
on the lst July, 1903, the date fixed for the completion of the works, 

As the works have progressed more rapidly than was originally 
anticipated owing to the very low levels in the river, the monthly 
certificates have been met by payments partly in “ Mandats” and partly 
in cash, advanced by the Finance Ministry. Moreover, during the 
progress of the works large excesses have occurred in the excavation 
of the foundations, owing to the bad rock met with, which has neces- 
sitated similar excesses in the masonry; these excesses, together with 
auxiliary works, will probably cause a final expenditure on all the works 
of £3,340,000, the excess of £1,340,000 being paid in cash advanced 
by the Finance Department and refunded by the Caisse de la Dette in 
two equal yearly payments of £670,000. 

As erroneous statements have, from time to time, appeared, it may 
he as well to state clearly how the payments for the works are made. 
The contractors are paid each month the amount of the Engineers’ certi- 
ficate either in cash or its equivalent ; moreover, monthly advances 
have been made on plant, materials, and preliminary works which 
are now being rapidly recovered as permanent work is being com- 
pleted. 

The late Mr. W. J. Wilson was appointed Director General of Reser- 
voirs in 1898,and continued to hold that post till his death in August, 
1900, when he was succeeded by the writer of this report. 


Description of the Dam, 


3.—The dam is to hold up water to R.L. 106, giving a maximum 
head of 20 metres, and a storage capacity of 1,065,000,000 cubic metres. 
The reservoir will be filled between December and March after the 
flood has passed, and will be discharged during May, June and July 
to supplement the summer supply in Middle and Lower Egypt. 

The dam is 2,000 metres long, and straizht from end to end. It 1s 
pierced by 140 lower sluices of 14 square metres area each, and forty 
upper sluices of 7 square metres area each. Its width at top (It.L. 109) 
is 7 metres,and at its deepest part 25 metres; the height from the deepest 
part of the foundation to the top is 40 metres. The interior masonry 
is rubble granite in 4 to 1 cement mortar, the exterior casing being 
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large squared rock face granite in 2 to] cement mortar. The lining of 
60 lower sluices is of cast-iron; the whole of the remainmg lower and 
upper sluices are lined with heavy granite ashlar. The regulation of 
the sluices is made by means of steel gates, the greater number of which 
work on free rollers suspended in frames on the system designed by the 
late Mr. F. G. Stoney, and manufactured by Messrs. Ransomes and 
Rapier. 

On the left flank of the dam there is a navigation channel 2,000 metres 
long provided with four locks, each 70 metres long and 9°50 metres 
wide. The gates slide into recesses in the sides of the lock walls: two 
gates are 19 metres high, one 15 metres, one 12 metres, and one 
11 metres. 

The foundations of the dam and locks are on solid granite: wherever 
rotten rock has been found, excavation has been carried down until 
solid rock has been met with, 


Work during the year 1898, 


4—.Preliminary works were commenced in April, and arrangements 
made for the necessary plant and material. The actual permanent 
work done was 21,399 cubic metres of excavation on the east end of 
the dam and in the navigation channel. 


Work during the year 1899 


5,—Excavation was completed for a length of 740 metres and in 
progress over a further length of a 600 metres: the total quantity of 
excavation done during the year was 100,212 eubie metres. 

The foundation stone of the dam was laid on 12th February, 1899, 
by H.R.H. The Duke of Connaught. The total quantity of masonry 
laid during the year was 74,703 cubic metres. 

Very considerable work was carried out in closing the channels 
known as the Bab el Kebir, Bab el Haroun, and Bab el Soghaiyar, by 
means of stone “sadds,” in anticipation of the following season's 
operations. 


Work during the year 1900. 


6.—Taking advantage of the exceptionally low levels of the river, 
enormous progress was made both on the line of the dam and in the 
navigation channel and locks, so that by the end of the season's work 


the foundations of the dam were built in all the channels of the river 
with the exception of the large western channel ; out of a total length 
of 2,000 metres the foundation masonry was laid for 1,825 metres. 
During the year 208,851 cubic metres of excavation, and 164,605 
cubic metres of masonry were executed, 
The excavation of the navigation channel was well advanced, and 
masonry commenced on the locks in June. 


Work during the year 1901, 


7—At the end of 1900 the only foundation work remaining to be 
done was that in the large channel at the extreme west of the dam, 
known as the Western Channel. 

Operations for drying the channel were commenced on jth November, 
1900, by starting a stone “sadd” across the Mohammed Ali Channel in 
order to check the rush of water coming from the eastern channel ; this 
“eadd” was closed on 21st November, 1900, and was then staunched 
on the upstream side with sand. On 6th December, 1900, a start was 
made to “sadd” the Western Channel at the southern end of El Hesa 
Island, and the Dechania Channel between El Hesa and Awad Islands, 
the former with sand-bags, and the latter with stone. Whilst these 
ticadds” were under construction, a commencement was made on two 
“sadds,” composed of sand and small stone, to enclose the site of the 
foundations of the dam; by the first week of February, 1901, all the 
“sadds" were completed and pumping commenced to unwater the bed 
of the western channel. Four 12-inch centrifugal pumps were emploved 
in pumping out the area between the “sadds," but after strengthening 
the latter and staunching them with sand, one pump was sufficient for 
dealing with the leakage. On February 21st the bed of the channel 
was pumped dry and excavation commenced. 

As in the other deep channels on the line of the dam, the rock was 
found to be considerably decomposed, anc excavation was carried down 
to an average depth of 6 metres before solid rock was reached ; in the 
centre of the channel the excavation was carried down to K.L. 75 for 
a length of about S80 metres. 

On April 17th masonry was begun, and by May [Sth the bottom was 
completely covered. Work was continued until 17th July, when the 
masonry reached a level of R.L. 96°00 and the sadds were cut, 

On April 11th a sadd was commenced across half of the central 
channel in order to proceed with the masonry which had been built 
up to R.L, 91°00 during the previous season: masonry was started on 
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May 7th and carried up to R. L. 96-00, when work was stopped for the 
season, 

On the rest of the line of the dam the masonry was vigorously 
pushed on, and everywhere brought above flood level before the end of 
the season, so that the only portion of the work submerged during the 
flood was in the central and western channels, where the masonry was 
purposely kept at R. L. 96°00 to afford an escape in case of an exception- 
ally high flood, and thus prevent inundation of the buildings and 
railways required for the following season's work, 

During August and September a commencement was made on fixing 
the parapet and coping at the eastern eml of the dam, which was 
continued as the masonry advanced. 

During October masonry was started on the whole of the lower 
portion of the dam, and by the end of the year had reached an average 
level of R.L. 99-00. 

In the navigation locks the masonry was proceeded with, and before 
the flood the whole of the foundations were built and the side walls so 
far advanced that work could be continued during the flood, and at the 
close of the year only about 6,000 cubie metres of masonry remained 
to be done. 

In order to improve the river for navigation purposes a channel 20 
metres wide was cut through the narrow rapids north and south of 
the dam. The latter was excavated without fresh “sadds” being made 
beyond those necessary for the foundations of the dam, but for the 

former two “sadds” were necessary. On the southern rapid 5,604) 
cubic metres of rock were excavated, and on the northern 20,000 cubte 
metres: the whole was completed before the flood. 

Subsequent examination has shown that at the northern rapid the 
velocity is still so great that navigation will be difficult at all times and, 
during certain periods of the year, almost iinpossible unless auxiliary 
assistance is given by means of tugs or winding engines fixed on the 
bank, The only solution, though expensive, seems to he the construction 
of a lock, which will then render navigation absolutely safe and easy. 
This lock should be constructed during the early months of 1905, 

In order to give a free waterway to the sluices, a trench 5°00 metres 
wide was excavated along the dam on the upstream face wherever the 
rock was found to be higher than the cills of the sluices, and on the 
downstream face excavation was carried out wherever it was necessary 
to direct the discharge from the sluices into the natural channels of the 
river, The total amount of excavation executed was 60,000 cubic 
metres. 
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8—The quantities of permanent work executed to the end of the 
year on the dam and locks combined were as follows:— 


Cunintity executed 





Work. : : Toran, 
to enil of LW during 1M). 
CM. ——_ = — | —_——_—- 
Excavation... asc ese sae. oe of iolo 112,455 OO, S70) 
ly eee are! ee Mee Lit 204s 475,812 


Taking the dam and navigation locks together, only about 65,000 
cubic metres of masonry remained at the end of the year to be done to 
complete the whole of the work. 

Under the very able direction of Mr. Blue, the Resident Agent of 
Messrs. John Aird & Co., the masonry is so advanced that it may be 
confidently stated that the whole will be completed by the end of 
May, 1902. 


§9—The sub-contractors for the ironwork, Messrs. Ransomes and 
Rapier, made considerable progress with their work during the year. 
The whole of the sluices lined with cast-iron were erected: the cast- 
iron grooves and cills of one hundred sluices were fixed, leaving eighty 
still to be finished. 

A commencement was made in the autumn to fix the sluice gates 
and thirty were placed in position by the end of the year, 

In the navigation channel the erection of the two 19-metre lock gates 
was commenced and rapidly proceeded with, 

Such rapid progress has since been made with the erection of the 
ironwork, under the able superintendence of Mr. H, E, Tabor, the 
Resident Engineer of Messrs, Ransomes and Rapier, that it is confi- 
dently expected the whole will be in working order before September 
next. 


10.—The value of Permanent Work executed is shown below:— 





To end of 1900, During 1901, Total to end of 1001. 
£ | £ é 
COT ht} 1,224,278 1,821,817 





11.—In accordance with the terms of the contract, advances were 
made to the contractors and sub-contractors of the ironwork, on Preli- 
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minary Works, Materials and Plant, amounting to £290,555: these 
advances are recovered as permanent work is completed. A payment 
of £29,800 has also been made in connection with land and houses 
required for the work. 
The total payments made to the contractors to the end of the year 
is as follows:— . 
rg 


Aswan Dom... ... ke a Oe die aoe, LOSS 
Aswan Navigation Channel ik reget Saw “SEs ugk? SEE 250 572 
arbeihinry “WOrkKA, ace. cect cone cee man. een ew aes L1L126 


Import uties abe ee fas | Ce) —s- =e fe Ci | 463 nF 
EroOmworke- ise: ines (saw fae!) [ten see) tae eae one one G23 
Total Permanent Work... ... 0... 1,821,617 
Less retention... sae aes fe. ==. 33,000 
Advances on Preliminary Works ...0 00 uc. uk ae oa ate 
+ Plant ane ane ang nme aa aan ase him 18,826 
"7 Mater ails fon ree bee eer =om rom oom 75,038 
et dig evi i es 
= Tromwork 9 iis ate dea cess ees eee: ace «= SS 200,555 
Land mas Beeb 2s nee eg ann fae gag tee cn | Co | pont __ 29,500 


Total payment... ... 0... £7,108,972 





Vorkmen. 


12.—The average number of men employed during the year was 
5,347, of whom 756 were Europeans. The maximum number employed 
during Any one month was in June, when 8,552 Natives und 902 Euro- 
peans were working. 


Diagrams and Photographe. 


13.—The following Diagrams accompany this Report, viz.:— 
A.—General Plan of Reservoir Works. 
£.—Longitudinal Section of Dam showmg yearly progress of 
C.—Two photographs of works in progress, 


Tnundation of Villages and Lands in the Reservoir Valley. 


14.—In December arrangements were made to demarcate the levels 
of the water which would be reached with a full reservoir in the villages 
and lands south of the dam, Messrs, Brown and Linnie were deputed 
to carry out this work, and considerable progress was made before the 
end of the year, so that the Mudiriyah authorities could ascertain 
exactly the houses and lands which would be inundated and arrange 
for the necessary valuation, 


— 4) — 
Discharges of the River. 


15.—In order to ascertain the quantity of water entering the 
Reservoir, it is necessary to prepare discharge diagrams of the river 
corresponding to recorded gauges at Wadi Halfa and Aswan. Arrange- 
ments were consequently made to take discharges at both sites every 
fortnight, and a commencement was made in December by appointing 
Messrs Kennewell and Lazone for this purpose at Wadi Halfa and 
Aswan respectively. 


Establishment. 


1¢.—Mr. Maurice Fitzmaurice was Resident Engineer till December, 
when he left to take up his appointment as Chief Engineer of the 
London County Council. He had been in charge of the Aswan Reservow 
Works since their commencement, and had rendered most valuable 
service to the Evyptian Government by his exceptional ability, energy, 
and tact, which were recognised by H.H. the Khedive, who at the time 
of his visit to the works in December, personally conferred on him the 
decoration of the 2nd Class of the Medjidieh Order. The Chief 
Assistants were Messrs. C.R. May and M. Macdonald, the former of 
whom succeeded Mr. Fitzmaurice as Resident Engineer. In addition 
to the above, twelve other engineers and inspectors were employed 
on behalf of the Government. 

Mr. John Blue was throughout the General Manager of the Con- 
tractors, Messis. John Aird & Co. His staff consisted of Mr. W. Bakewell 
as Chief Engineer, assisted by Mr. MeCorquodale and several assistant 
engineers and inspectors. 

Messrs. Ransomes and Rapier were represented by Mr. E. H. Tabor, 
assisted by Mr. Perry. 

The result of the year's work is an eloquent testimony of the ability 
and energy with which one and all have worked: only those acquainted 
with the conditions prevailing at Aswan, especially during the intense 
heat of the summer months, can fully appreciate the excellent services 
rendered by the members of the Staffs of both the Government and 
the Contractors, and it ean be confidently stated that both have always 
endeavoured to meet the wishes of Government in every possible may. 


The Phila Temples, 


17.—The construction of the Aswan Dam has always raised the 
vexed question of the inundation of the Phile Temples, about which 
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eo much has been written that it is quite unnecessary to repeat it here, 
Even with a dam to hold up water to K.L. 106, most of the temples 
and buildings on the Philaw Island, with the exception of the great 
temple of Isis, will be covered with from two to four metres of water 
when the reservoir is full. In order to ascertain what measures could 
be taken to ensure the stability of the temples, it was decided to carry 
out exploratory work,and prepare designs and estimates of the cost of 
executing them. 

The services of Dr, Ball were lent for this purpose by the Geolowical 

Department, and Mr. Mat Talbot was specially engayed by Sir Benjamin 
Baker, as an expert, for the sinking of the necessary shafts and all 
underground work. The whole w ork was under the veneral direction 
of Mr. Fitzmaurice, Resident Engineer of the Aswan Dam. 


ig eed Work—April to June. 


18.—Though the Temple of Isis was known to be founded on rock 
aml the great pylons on massive foundations extending mn Nile silt 
down to R.L. 1015, very little information existed concerning the 
rock depths and foundations at the numerous other buildings on the 
island. In the spring of 1901, it was therefore decided to commence 
a thorough exploration of the nature of the foundations and a special 
grant of £E.1,000 was given by the Public Works Ministry for 
executing the necessary w orks, which were commenced in April, 1901. 

Fifty-six shafts, besides a number of headings and trenches, were 
excavated at the various points where useful information seemed likely 
to be obtainable, and all exposures of foundations and rock-levels were 
carefully recorded. 

As so little was known at the outset concerning the stability of the 
structures, this work had to be conducted with the utmost caution, all 
openings being very strongly timbered, and the superstructures being 
supported by shoring, wherever there seemed to be the slightest risk 
of movement, In all, 690) cubic metres of excavation were done: the 
shafts were usually 1°30 by 1°00 metre in size, descending in some 
cases 13 metres before reaching the bed-rock. The whole was accom- 
plished without mishap, not the slightest movement of any super- 
structure being detected, By the end of June sufficient information 
had been obtained to form a fair basis for an estimate of what under- 
pinning works were necessary to ensure the stability of the structure : 
the excavations were then untimbered and filled in. 
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The chief deductions from the exploratory work were the following :— 

(1) The Fast Colonnade rests on a nearly continuous masonry foun- 
dation about 24 metres wide, descending on an average to R.L. 100°60, 
while the wall behind it, carrying the east ends of the lintels, is shal- 
lower, reaching an average of only R.L. 101-60. The colonnade and 
wall are nowhere on the rock, the level of which varies from R.L. 91°40 
at the north to R.L. 98°00 at the south end. The intervening ground, 
between the base of the foundation and the rock is here, as in all the 
other cases examined, Nile deposit, muddy above and passing gradually 
into nearly clear fine sand as one descends, 

(2) The West Colonnade is of a totally different type of construc- 
tion from the east. Counterforts 1°80 metres thick run out eastward 
from the quay-wall at intervals of about 5 metres, descending in all 
cases to a great depth, if not actually to rock. On these counterforts 
the colonnade is carried by stone beams, which in most cases have 
fractured under the combined influence of the heavy load above, and 
the subsidence of the ground between the counterforts. 

(3) The Temple of Nectanebo is founded on ancient walls which 
descend to rock : but the superstructure is placed askew to these walls 
in such a manner that portions are carried only by stone beams, which, 
like those in the West Colonnade, are mostly broken, 

(4) The foundations of the Temple of Ar-hes-Nefar descend to 
R.L, 103°30, rock being found at R.L. 99°00. 

(5) The foundations of the “ Aiesk” descend to R.L. 100-60, and 
have a general breadth of about 4 metres, The rock-level at the river 
face of the building is below RL. 90-00, and does not rise above 
R.L. 94°10 anywhere under the foundations. Under this temple are 
some old foundation-walls, probably representing an abandoned: site : 
they do not add materially to the resistance to settlement. 

(6) The Temple of Hathor has footings descending to R.L. 103-40, 
rock being at R.L. 95°70 on the east side. | | 

(7) The Colonnade and Rooms on the cast side of the Isis Forecourt 
are founded on a broad continuous pavement of large stones, one 
course thick, at R.L. 103-30, the rock-level being generally R.L. 96°00. 

(8) The Mammiseum walls descend to an average of R.L. 101-30, 
rock being struck at R.L. 93°60 at the south end, rising sradually 
northwards, 

(9) A small portion of the Coptic village having been cleared as 
an experiment, is was found that sufficient sandstone of good quality, 
mostly in roughly squared blocks, could be thence obtained for the 
underpinning works likely to be undertaken, 
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Underpinning Works, begun in November. 


19.—From the measurements and records made in the spring, a 
complete set of drawings of the different structures was prepared and 
submitted to Sir Benjamin Baker for an opinion as to what should be 
done. In accordance with his views an estimate was made, and it was 
decided to carry out the following works, for which a sum of £122,000 
was granted by the Caisse de la Dette Publique. 

(1) To underpin the East Colonnade and its wall with rubble 
masonry down to present saturation level (R.L. 97-00). 

(2) To underpin the West Colonnade and the Temple of Nectanebo 
with rolled steel girders 14" x 6" x 54 |b. per lineal foot, surrounded 
by rubble masonry, well grouted, to resist aceess of water to the steel. 
The girders to rests in seats cut in the existing counterforts, and to 
be placed in pairs below the fractured stone beams. 

(3) To underpin the “ Kiosk” to R.L. 97°00 with rubble masonry 
4 metres wide. 

(4) To underpin the Mammiseum with rubble masonry down to 
R.L. 97-00 

(5) Besides the above, to carry out such subsidiary underpinning 
or others works as should be found desirable, or necessary adjuncts to 
the main scheme, 

It has since been decided to carry out the following :— 

(a) To underpin the East Colonnade and Rooms of the Isis Fore- 
court down to R.L. 97°00. 

(b) To underpin the Temple of Hathor to R.L, 97-00. 

(c) To strengthen by underpinning the foundations of the gateway 
of Hadrian. 

(d) To strengthen by underpinning the foundations of the gateway 
of Adelphos. 

(e) To clear the whole of the Coptic Village. 

(7) To carry out works of drainage and revetment of terraces, 

The principle underlying the scheme adopted is, that the earth and 
sand below present saturation level will not subside further, and, provided 
it is prevented from rising (as is the case due to the weight of the 
ground above it) all buildings whose foundations are carried in sufficient 
breadth down to this level are secure against subsidence. 

Typical sections of the walls of some of the buildings, showing the 
underpinning, are shown on Diagrams D and E, and in photographs 
Nos. 6 and 7. 

Early in November Dr, Ball, who had been joined by Mr. Mat Talbot 
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and his two sons from England, and Mr. Roberts, Masonry Inspector 
from the Aswan Dam, commenced operations, and by the end of the 
year the West Colonnade was completed, and considerable progress 
was made on the East Colonnade and the “Kiosk.” In the West 
Colonnade the openings were made along the east face, i.e., outside the 
colonnade proper, in widths corresponding to the intervals between the 
ecounterforts, In the other buildings the underpinning is done in 
lengths of 1°50 to 2 metres, and is curried on at a number of points 
simultaneously. In the Enst Colonnade the shafts are sunk between 
the columns and the wall behind them, headings being driven both ways 
from the central shafts. In the Kiosk the whole of the openings are 
from the inside of the building. The Mammiseum, on the other han, 
will be opened entirely from the outside, so as to avoid having to break 
its floor, 

The Coptic Village ruins, which consist chiefly of unsightly mud-brick 
dwellings, are being gradually removed, while the worked stone they 
contain furnishes, after washing, excellent material for the new masonry. 
The two Coptic churches, and a few of the better houses, will be left 
untouched ; all stones having hieroglyphic or other inscriptions, when 
found during the excavation, are carefully placed on one side for the 
Antiquities Department, 

The estimate of £E.22,000 includes an item of £E.3,000, which will 
be transferred to the Antiquities Department for repairs to the super- 
structure of the buildines, 

The amount expended on the works to the end of the year was 
£E.5494 ; it is expected that the whole of the works will be completed 
by the end of June, well within the estimated expeniliture, 

The number of men employed averages about 330, of whom 300 are 
native excavators and laboureurs, twenty-six [talian timbermen and 
THASOMS, ail four English Inspectors, The energies of the last-named 
have been severely taxed owme to the necessity of very careful super 
vision im view of the special and somewhat dangerous nature of the 
work. Exceptionally useful assistance has been rendered by Mr. Mat 
Talbot, who has had long experience of works of a similar nature, and 
it is largely due to his sound judgment in matters of timbering that 
the works have been carried out without a single accident or move 
of the buildings. 

Mr. Fitzmaurice, as Resident Engineer of the Aswan Reservoir, 
controlled the operations of the exploratory work, the preparation of 
the estimates, anil the commencement of the work of underpinning with 
hie usual energy and ability. To Dr. Ball is due rreat credit for the 
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excellent records and drawings made of the works, and for the super- 
vision and payment of the workmen employed; throughout the 
operations his services have been greatly appreciated, and are certainly 
worthy of recognition, 


Three photographs showing the works in progress are attached to 
this report, 


Asrut Barrace anp Lock. 
Object and Deseription. 


20.—The reason for the neceasity of constructing a Barrage across 
the Nile at Asyut is to augment the supply of the Tbrabitnival Canal, 
which takes out from the river immediately south of the Barrage. By 
means of the augmented supply the existing perennial aren of Middle 
Egypt and the Fayoum will enjoy improved irrigation during the sum- 
mer, and about 400,000 feddans of basin land will be converted to 
perennial irrigation. 

The Barrage consists of an open weir of 111 bays, each 4 metres wide: 
abutment piers 4 metres thick occur at every ninth opening, the inter- 
mediate piers being 2 metres thick; the piers are spanned by arches 
carrying a roudway 4°50 metres wide, as well as the travelling winches 
and suspension apparatus for the rerulating gates, which are each 
2°40 metres high, and when in position are capable of holding up from 
2-50 to 3 metres of water during the summer months, The} length of 
the Barrage is 835 metres, and the height from the floor surface to the 
roadway is 12 50 metres, 

On the western flank there is a lock 80 metres long and 16 metres 
wide, capable of passing the largest Nile steamers. 


Design ail Clonatruction, 


21.—The foundation consists of a combined masonry and conerete 
floor, 5 metres thick and 24° 50) metres wide, extending [rom bank to bank 
and laid thoroughout at the same level between two lines of cast-iron 
sheet piles, which descend 4 metres below the bottom of the conerete 
foundation. 

The whole of the foundation is built of [sawiyah stone laid in cement 


mortar, and the superstructure of the same stone in homra and lime 
mortar, 
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Qn the upstream side there is an apron of puddle protected by 
pitching, and on the downstream an “inverted” filter bed and talus 
of pitching, 


Work done during season 1899. 


22.—The work was confined entirely to the western side, where the 
foundations of the lock and twenty-nine regulating openings were 
completed, and the lock walls and piers built above the summer level 
of the river. 
The quantities executed were as follows:— 
Cast-iron piles Lhe beh a Sb il a Sa: +8 fa " 6o3 linea] metres, 
Conerete and mazonry in floor 2...) u.. wo. 28,929 cubic metres. 
Masonry above floor level 2...) cce 0 cee eee eee 8 BDT 
Pitching and clay puddle 04.0... cee cee eee BOAIAT 


Work done during season 1900, 


23.—Advantage was taken of the very low levels of the river to 
push on the works as rapidly as possible, and an attempt to complete 
the whole of the foundations was almost successful. The piles on the 
up and downstream sides of the floor were driven right across the 
river, but, owing to an accidental breach in the sadds, caused by the 
rising Hood on July 25rd, a length of 20 metres of the floor remained 
wholly unbuilt, and a further length of 140 metres only partially built. 
The lock, with the exception of fixing the gates and the swing bridge, 
was practically completed. Twenty-seven piers were carried up to full 
height, forty-three others three-quarters full height and nineteen others 
above summer level, leaving nineteen still unbuilt. 
The quantities of work executed were:— 
Gast-irom piles... ane tee ee aes lees ns 1,241 lineal metres. 
Conerete and masonry in floor ... ... ... ... 46,126 cubic metres, 
Masonry above floor level 1.0.0 1. uae ce ee | BOB 
Pitching and clay puddle... 6. see eae eee | 59,183 


it 


Work done during season 1901. 


24,—Foundations.—The foundation work remaining to be done was 
situated between the middle of the river and the east bank, and though 
of only short length, yet, from its position in the main stream of the 
river, it was the most difficult portion of the whole work, necessitating 
expensive preliminary works out of all proportion to the quantity of 
work to be executed. The construction of the necessary sadds. for 
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enclosing the work was commenced on January 28th, advantage being 
taken of utilizing the parts of the old sadds which remained from the 
previous season's work. The first enclosure sadded (near the middle of 
the river) covered an area of six and three-quarter acres, and was com- 
pleted on March 3rd. On the following day pumping was started, but 
the sadd at the eastern end of the enclosure was found to be very leaky 
and it was impossible, without running the risk of a subsidence of the 
sadds, to unwater to the full required depth. Small interior sadds 
were, therefore, made inside the main ones, enclosing about one-half 
of the original area, and this smaller enclosure was unwatered 
sufficiently to allow of the masonry being commenced on March 21st 
on thirteen of the piers previously partly built, and on a portion of 
the floor adjacent to them. 

The main gap in the foundations, however, still remained unwatered 
and, in spite of all measures which were taken, it was found impossible 
to constructa watertight “sadd” across the finished work of the previous 
year; in every case the leakage through the pitching on the up and 
downstream of the floor was so great as to endanger the safety of the 
sadds as soon as the water in the enclosure was lowered. Finally, it 
was decided to carry the sadds right across the river and connect them 
with the eastern bank, necessitating the complete diversion of the main 
channel of the river: these sadds were completed on the 28th April 
and pumping commenced. 

The total sadded enclosures, extending over nearly one-half of the 
width of the whole river, covered an area of about 13} acres: fifteen 
12", one 10’, one 8” and one 6° pump were engaged in unwatering 
the foundations. 

As will be seen from the above, the cost of the preliminary works, in 
order to complete a comparatively short length of foundation, was very 
high, and even ereater than anticipated from the experience gained 
during the previous seasons. 

The unwatering of the sadded enclosures was accomplished by the 
4th May, and by the 10th May a good start had been made with the 
work on the incomplete foundation previously laid, and a commence- 
ment had also been made with that portion of the floor as yet wholly 
untouched, 

On June 12th the last stone in the foundation was laid and the 
construction of the twelve piers over the last piece of newly made floor 
was then proceeded with as quickly as possible, and by 30th June they 
had all been raised above the mean river level. 

Owing to the presence of numerous and powerful springs, especially 


a 


near thescar-ends of the foundations previously built, great difficulty 
was experienced in laying the last piece of the foundation. Special 
measures were, however, adopted; and to insure that no voids existed 
under the new length of the floor, a large portion of it, even where no 
springs of importance were encountered, was drilled with holes for 
grouting, from 3 to 4 metres apart, and cement-grout forced down, 
whenever possible, through pipes standing up 5 metres above floor-level. 

Prior to the laying of the last piece of foundation a long length of 
the floor previously built on the east side was found to have been 
undermined from springs, necessitating the grouting up of the same 
before much excavation work could be done, and this caused some delay 
in finishing the foundations. 

During the season 284 springs were encountered, making a total of 
974 dealt with since the commencement of the work. 

The grouting was supervised most carefully by Mr. Hood, Chief 
Assistant Engineer, who has submitted a very interesting report on the 
operations of 1901. 


Superstructure—On January 12th the masonry was started on 
forty of the exposed piers partly built in the previous year. The 
designs having been approved for the arches, parapets, and all super- 
structure work above the piers, a start was also made with this work, 
and three arches built during the month of February. 

By the end of the year nearly the whole of the superstructure was 
completed, with the exception of a portion of the parapet, and work 
was in stich an advanced state thas is was confidently expected to lower 
the sluices into position not later than the first week of February, and 
thus keep sufficient water over the raised cill of the lock to enable 
navigation to continue without hindrance of any kind. 

The gates of the Barrage Lock were fixed before the flood, and the 
lock was then practically completed, with the exception of the swing 
bridge, which had not been delivered by the end of the year, 


[pranimiyan Canxar Recunator axp Lock. 


Object and Description, 


25.—In order to control the supply entering the [brahimiyah Canal, 
especially } in years of high flood, and to insure the safety of its works 
in case of an accident, a masonry Regulator and Lock have been 
constructed at its head, immn t(lintely south of the Asvut Barrage. 
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The work consists of a Regulator of nine openings each 5 metres wide, 
and a lock $750 metres wide. The regulation will be made hy means 
of two gates, one upper and one lower, each 3°50 metres high, 


Design and Construction. 


26.—The design of the foundations is practical) v the same as that of 
the Barrage, and the whole is constructed in Isawyiah stone, the 
superstructure being almost identical with that of the Barrage. 


Work during 1901, 


27.—On 27th November, 1900, the temporary diversion for maintain- 


ing the supply of the canal was commenced, and on 13th February 


1901, completed; sadds were then made across the existing channel up 
and downstream of the site of the regulator, and the whole supply 
passed through the temporary diversion; these sadda were completed 
on February 27th and the pumping and excavation for the foundations 
immediately commenced, Eight 12° and one 8” pamp were employed 
in unwatering the foundations, which were of the eamé nature of those 
of the Barrage, and full of springs, of which 116 were dealt with, 

Before the flood the work had been so vigorously carried on, that 
the temporary diversion could be sadded off, and the flood supply of 
the eanal passed through the regulator and lock. By the end of the 
vear nearly the whole of the masonry had been completed both on the 
regulator and the lock, but the ironwork had not arrived. 


River-traiiny. 


28.—For some years the main channel of the river had been on the 
east bank, while a large shoal had been yearly increasing on the western 
bank, through which a narrow channel was maintained, principally by 
died ping: 3 in order to supply the Ibrahimtyah Canal. 

This condition of the river was undoubtedly favourable for the 
construction of the Barrage, especially in the two first censons, but after 
the completion of the floor and piers, it was very unfavourable, as it 
was absolutely necessary to bring the main channel across to the west 
bank in order to allow navigation through the locks. With this pur- 
pose in view, and in the absence of revulating cates in the Barrage till 
the following January, it was decided to protect ‘the upstream temporary 
sadds, made from the east bank to the middle of the river for enclosing 
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the foundation site, with rubble stone, so as to form an obstruction on 
the east side during the flood and force the main channel over to the 
opposite side. The result has more than justified the most sanguine 
expectations. With the assistance of dredgers on the fall of the flood 
in November and December, the main channel of the river has been 
brought to the west bank, and there has been absolutely no hindrance 
to navigation throughout the winter. 

That such a radical transformation should have been effected at a 
very small cost is certainly most satisfactory, and the engineers may 
well feel gratified at such a successful result of their operations. 

In order to keep the main channel on the west bank, the sluice gates 
on the east side should be the last to be raised before the next flood, 
and the first to be lowered after the flood. 


Quantities of work executed. 


29.—The chief items of work done during the season on the Barrage 
Regulator, and other works, up to the end of July were as follows:— 
RMBRON 9 Gees Gaarcies) pee. ie EE SELOU ene incairie 
Sand-hags in sadds 857,000 No, 
Excavation and filling ...  ... 453.628 cubie metres, 
Dredging... 0. se: ac ae 70000 ey 7 
Pumping... 00s. 4. ue. ‘Twenty-three 12-ine , one 10-inch, two 
8-inch, and one 6-inch pump were 
| constantly at work, 
Cast-iron piles... ... ... 630 lineal metres, 
Concrete and masonry in floor 19,449 ecubie metres, 
Masonry above floor lavas -. ot t1 . a 
Pitching and clay puddle... 33.963 


Diagrams and Photographs. 


o.— The following Diagrams accompany this Report, viz.:— 
#—Progress Plan and Section showing work done during 1899, 
1900 and 1901, 
(r.—Showing Section and Elevation of the Ibrahimiyah Canal 
Regulator and Lock, 
Also the following Photograph, viz.:— 
(8) Asyut Barrage—completing the foundations. 


Establishment. 


31l.—Mr. G, H. Stephens was the Resident Engineer throughout the 
year, and left the service of the Government in April, 1902, when the 
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works had practically been completed. He had been in charge of the 
works from their commencement to completion, and had rendered 
valuable service to the Egyptian Government, by the ability and energy 
with which he surmounted the difficulties encountered, and successfully 
completed the works almost two seasons before the contract period. 
In recognition of his services H.H. the Khedive conferred on him the 
decoration of the 2nd Class Medijidieh, 

The Chief Assistant was Mr. FE. Hood; in addition there were three 
other assistants and four inspectors. 

Mr. H. H. McClure was the Agent of Messrs, Aird & Co. throughout 
the year. The thanks of Government are due to him for the manner 
in which he has pushed on the works: in every possible manner he has 
endeavoured to meet the wishes of Government, and it is largely due to 
his tact and patience and power of organizing labour and materials, that 
the works have been so speedily and successfully terminated. 


(reneral, 


d2.—Sir Benjamin Baker, K.C.M.G,, Consultmg Engineer to the 
Egyptian Government, inspected the Reservoir Works at Aswan and 
Asyut during the year. He was accompanied by Sir John Aird Bart, 
and Mr. John Aird. 


Expenditure on Reservoirs Works. 
33.—The attached Appendix gives a statement showing the expend- 


iture on the Reservoir Works in the years 1898, 1899, 1900 and 1901, 
as well as the total to the end of the year. 


A. L. WEBB, 


APPENDIX, 


STATEMENT SHOWING THE Expenxnrrunre os Resenvorn Works To exp or 1901. 


EXPENDITURE EN 





[sos } Roo iain Be | TOTAL, 
= | 6 i) & = 1 = 


Permanent Work, Aswan Dum ... ... ...| 20,886] 273,075) O6F015)  §10,921)1, 701,897 
Retention under Clanse 39 of Specification...) 3,132] 29,264 Gh — oe} CV) 
Payment on account of Permanent Work. .,,) 17,734 245,811) So6411) 340,921) 1,568,897 
Advanced on Preliminary Works, AswanDam,| 20,729] 72,746 TLO20 —1 $8,202) 26,212 
Advancedon Plami 4... 2. ccs see ane veal, 1,040 do,545 we — 56,844 18,826 

» Materials, n,n eee! 25,376] 142,813] 45,685] —T87,976| 75,958 


3 to Messrs. Ransomes and Rapier...) — | 55,972] 69.133] 106,893 231,798 


Total payment on necount of Aswan Dam, ... H4,599) SOR88T) T4554) 614,562)}2,021,691 


Advancedon account of Asyut Weirand Lock... 46,024) 274.917] 240,765) 232,740) 794,446 


‘ " payment for Land. ...) 23,400) 12,100 FM) 500) 40,500 
‘i “4 Import Duties ... 0... 8,100) 18,900 15,000 S000) = 9,000) 


Subsidiary Works 5 eee ce ee] | 3034] RTBL —1,814 1526) 12,876 


176,357 | 883,535 11,000,298] 858,328}2.918.513 


Total... 


pe 





* Advances recovered as permminent work progressed, 
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REPORT ON THE TANZIM DEPARTMENT, 1901. 





Cairo, April 15th, 1902, 


To re Unxprr Secretany or Srare, 
Pesric Works Departuenr, 
SiR, 
[ have the honour to submit a Report on the operations of the 
Tanzim Department for 1901, 
The following Services are treated separately :— 
Chief Inspection, Lower Egypt; 
» og Upper Egypt ; 


Tramways, Electric Lighting and Telephones ; 
Helwan Water Service : 
Ghizeh and Ghezireh Service ; 
Bridges ; 
Kazbekiyeh Gardens ; 
Scavenging and Watering Service ; 
Local Commission Water-works ; 
Cairo Roads, Tanzim and Gas Service ; 
Rain-water drain ; 
A statement showmg the total value of public buildings constructed 
since 1595 is attached, 
The following officers have done especially good work —— 
Mr. Sayed Bey Choueri. Mr, Ehrlich, 





» Clifton. >» Curtis. 
+ Hewat, | » de Cosson, 
» Chapman. » Powell, 


» Pastour, » Fite Patrick, 
a Reboul. " Habib Effendi, 
I have the honour to be, 
Sir, 
Your obedient servant, 


A. H. PERRY, 
Director General of Towns and State Fuildings, 


CHIEF INSPECTION SPECIAL WORKS, LOWER RGYPT. 


Mr. Citrrox. 


NOTES ON LIST A. 


WORKS TAKEN OVER FINALLY IX 1901. 


As the list shows, ten works, representing a total expenditure of 
£1.139,859, exclusive of drawing office expenses, were taken over 
in 1901, after the usual year's euarantee, 

With the exception of the Mansour Prison, where a serious failure 
of the column base stones took place (see Appendix I), the repairs 
required have not been important. 

At the Port-Said Gouvernorat the plastering of parts of the cornices 
became detached, and had to be repaired at the contractor's expense, 

The Tor Quarantine Station has stood well, in spite of its exposed 
position. Beyond making good small delapidations to dloors, windows, 
locks, and plastering, nothing was required at the final reception. The 
hydraulic lime plastering has stood exceedingly well, and there can be 
no doubt that this is the best kind of plaster for withstanding the effects 
of sea air, whether it be at Tor, Alexandria or Port-Said. 

At the final reception of the Cairo Native Court of A ppeal, many of 
the doors and windows were found to be warped and twisted. This 
was owing to their having being left shut, but not properly bolted ; 
and this neglect on the part of those in charge of the building resulted 
in considerable expense for repairs which might have been avoided by 
the most ordinary attention. | 

At the Shebin-el-Kom hospital, the roof, which is of kosromel, had 
to be entirely relaid at the contractor's expense. 

For the remaining buildings no repairs of 
necessary, 

Column K shows that £F.23,522 were spent on contingent, or 
20°92 % on the original contract price of £E.112.447 (column H,) 

Column L vives cost of overseers, which is e445 on (H) contract 
price or 255% on (M) total cost, 


any LN portance were 


NOTES ON LIST B. 


WORKS COMPLETED DURING 1901 OR STILL IN COURSE oF ConsTRUCTION. 


Eependiture in 1901=2£E.9] wos, 


A.—General, 
(I) Lyyptian Museum. 


The interior of this building is now practically complete, and the 
keys have been handed over to the Museum authorities. 

The work done during the year has consisted chiefly in completing 
the plastering and in laying the cement and mosaic floors, Twelve fire 
hydrants have been fixed in different parts of the building, in accordance 
with the requirements of the police. A one-ton lift has been erected 
for conveying objects to the first floor; and a system of lightning 
conductors, connecting all the iron skylights, has been fixed at a cost of 
#£ E200. 

The pixoline roof covering continues to be satisfactory, but will have 
to be carefully examined from time to time, as the system Is new in 
this country, 

There has been considerable delay in the settlement of the south 
boundary between the Public Works Departments and the Army of 
Occupation, The question, however, is now settled, and the railings, 
Which now enclose the Gizeh Museum, will shortly be removed and 
erected along the south boundary. These, as well as the other bound- 
ary walls, will, it is hoped, be up before the end of April. 

The space available for exhibition purposes in the building is 
15,000 square metres as compared with 9,700 square metres in the Gizeh 
Museum, 


(2) Arab Museum, 


This building, for which Mr. Tréhaki is the contractor, should have 
heen finished by the end of November. The delay has been caused to 
a great extent by the sub-contractors for the floors and lintels, which 
are constructed in “ Beton Armd,” systéme Hennebique. The Museum 
will probably be ready by the end of April, 


lT 


ae 


The masonry and “monier concrete” roof were finished in August, 
and since then the work done has chiefly consisted in plastering and 
fixing skylights, doors and windows, The decorative plastering, both 
inside and out, is well forward. Three fire hydrants have been fixed 
on éach Hoor, as well as a stand-post at the entrance door. 


(3) treologieal Museum. 


The contract date for the completion of this work, which was begun: 
in April, 1900, was the 22nd of January, but owing to certain modi- 
fications in the design and the difficulty of laying the irregular encaustic 
tile, the building was not taken over till May. A fine of £E.30 was 
imposed on the contractors. 


(4) The Lady Cromer Memorial. 


This building was begun by Mr. Tréhaki in May, 1900, and completed 
last April at a cost of £E.2,500 or 25% less than the original estimate. 
Mr. Trehaki, the contractor, generously undertook this work at 
prices which allowed him no profit, as a contribution towards the fund. 


(5) Tanta Tanzim Office. 


This building is being carried out by Margossoff Bey, 

The progress of the work has been seriously hindered owing to the 
difficulty of getting materials delivered by the Railway Administration, 
whose scanty supply of trucks is continually causing delay, 

The masonry is almost finished and the building should he ready 
by April. 


(6) Boulae Stables. 


This work, consisting of seven sets of stables, is being constructed 
for the Scavenging anid Watering Service to replace those existing at 
Kasr el Nil, which are to be handed over to the Army of Occupation, 

As the boundary wall of the Museum cannot be completed until 
this exchange is made, the work at Boulac is being pushed on as fast 
as possible and should be finished in March. | 

| The contract was signed on the Sth of September, but some delay 
was caused before work could be begun, owing to a claim of “Ancient 
Lights” which had to be allowed, and which made it necessary to 
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modify the project. ‘There was a'so considerable difficulty in getting 
in the foundations owing to the proximity of existing buildings. 

The foundations for the stables are in monier concrete (Hennebique 
system). The masonry is now nearly finished and plastering will 


shortly be begun. 


(7) Residence jor Direction General, Museum, 


This building is being constructed in the north-east corner of the 
new Museum grounds. 
It should be finished by the end of March, when the Museum autho- 
rities are to move to Kasr el Nil. 


#.—Customs. 


(1) and (3) Sheds for Customs, Alexandria. 


These sheds, ten in number, are to be used for sheltering merchandise 
when landed on the quays. They have been urgently required for 
many years, as the customs may be held liable for goods damaged by 
rain. 

The sheds, with the exception of one which has a tiled timber roof, 
are built entirely of iron on concrete foundations. In the case of two 
sheds, pile foundations were found necessary. 

The total surface covered by the ten sheds is 9,166 square metres. 

The great obstacle throughout bas been want of space, the customs 
authorities not being prepared to hand over enough ground to enable 
work to be carried on simultaneously on all the sheds, The work has 
been considerably delayed, but is now nearing completion. 


(2) Addition to Tobacco Store, Alexandria. 


In this building, the roof, Hooring, and the pillars which carry them, 
are all in monier concrete (Hennebique system). Masonry is only 
being employed in the panels between the pillars. 

The work forms a very good illustration of the advantage of this 
form of construction. It was begun in September last, and will be 
finished before the end of March, that isin five months. This building 
costs £E.12,500 and covers an area of 4,000 square metres, If cast- 
iron columns and wrought-iron or steel joists had been used for the 
roof and floors it would have been necessary to order them from 
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Europe, which would have involved waiting at least six months before 
delivery, with a possibility of a further delay in case any of the iron- 
work had to be refused. 

Monier concrete has, moreover, the more lasting advantage of being 
fire-proof, a quality of which the value cannot be overrated in a 
building which is to hold goods of a combustible nature. 


(.—Interior. 


(2) Completion of Gouvernorat, Port-Saud, 


The west wing of this building was finished early in 1900, and a 
centre and east wing are now being constructed. 

The work, which was begun on the 31st of September, is progressing 
favourably, and is now well above ground-level, 

Since the commencement of the w rokk, the Governor of Port-Said and 
others have suggested that it would have been much better to place 
the building on the site of the old slaughterhouse which overlooks 
the harbour, and is perhaps more suited for an important government 
building of this type than the one chosen. 

If the change were insisted on, the finished wing and the new 
foundations might be adapted for the use of the Native Summary 
Tribunal, Native Tribunal for religious cases, and the Tanzim Office, 

The Gouvernorat is the only building which could be conveniently 
situated on the site of the old slaughterhouse, and could thus, if desired, 
represent Egypt in a monumental fashion at the Canal entrance, 


(2) Cairo Fire Station. 


This building is to contain five fire engines and twelve horses, and 
comprises barracks for firemen and police. It is to replace the existing 
fire station, which is in a dilapidated condition and altogether natin 
quate for the service. 

The work has been delayed owing to the difficult nature of the 
foundations, which are honeycombed with old sewers. A. start will 
soon be made with the concrete, 


(3) Nawa Markac. 


This building was begun on the 20th of October: the foundations 
ire nearly finished, and the elevation masonry will shortly be beeun, 
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When conereting had begun, the Railway Administration objected 
to the work being continued on the ground that the site was within 
20 metres of their line. They claim to have a control over the construc- 
tion of buildings within these limits, They have, however, agreed to 
allow the work to continue, 


D—Justice. 
(1) Shebin el Kom Summary Law Court. 


This building was completed last July by Ali Badaoui, whose work 
throughout was very satisfactory. 

This contractor is the only native who tenders for any of our works, 
and should be encouraged as far as possible. 

It was found impossible to complete the garden of this building, 
owing to the excessive cost of making up the ground to the flood-level 
of the Bahrel Shebin. It would have been necessary to bring the 
filling from the Batanounia Canal, 5 or 6 kilometres distant. 


(2 and 3) Additional Work to Cairo Native Court ef Appeal. 


Under this heading various details are included, such as partitions, 
blinds, alterations to doors, fire hydrants, and the furnishing with seats 
of six audience chambers. The latter are designed by Mr. Hewat. 

The work is now completed and the Ministry of Justice have taken 
possession. 


(4) Building to contain the Archives of the Cairo 
Native Court of Appeal. 


This work was begun on the 18th of December by Messrs. Manusardi 
and Ambrosoli. The excavation is at present in progress and concrete 
will shortly be begun, The building is to be finished by the 15th 
of Mav. 


(5) Port-Said Summary Law Court. 


The contract for this work has been signed, and Messrs, Guétin and 
Charvaut, the contractors, will begin work at once. 
The site is next to, and east of, the new Gouvernorat, 


£.—Posts. 
(1) Additions to Cairo Post Office. 


The first half of this building was completed in March and the 
remainder in July, 1901, 

The foundations in monier concrete (Coignet system) have proved, 
as far as can be seen at present, a complete success. Nota single crack 
has appeared in the building. 

Six cast-iron columns, specially ordered in Europe, were found on 
arrival to be of such inferior quality that they had to be refused. They 
were, however, replaced by columns made in monier conerete, for which 
Messrs. Gruétin and Charvaut are agents, 

The delay which would have been caused by ordering new cast-iron 
columns was thus avoided. 


(2) Port-Said Post Office, 


This building, which was begun last September, has so far been 
progressing favorably, and is now at ground Hoor-level, 

The stone used for this building, as well as for the new Gouvernorat, 
is from the Old Cairo quarries. 

This is the first time that stone other than that from Cyprus or 
Ismailia has been used at Port-Said. ; 

The foundation stone was |nid by the Governor of the Suez Canal on 
January the 2nd, 


/—Education. 
(1) Sehool of Law, 


This building is being constructed at the north-east corner of 
Abdin Square. It has secommodation for from 100 fo 150) law 
students. | 

The contract was signed last July, but owing to the exceptionally 
bad foundations, which necessitated change of desion, the Condrete 
has not been begun, but will be started in a fow days, | 


a 3 — 


(2) Sanieh School. 


This building will contain accommodation for 300 girls. The founda- 
tion, like that at the Fire Station and Law School, has delayed the 
progress of the work, and nothing but excavation has so far been 
accomplished. There has also been some trouble with the owners of 
adjoining property over question of boundaries and “ancient lights.” 
So far these have been settled satisfactorily. 


(;,—Coastguards. 
(1) New Roofs to Alexandria Stores. 


These roofs, wich were constructed by Messrs, Guétin and Charvaut 
in monier concrete (Coignet system), were completed last June. They 
were subjected to specially severe tests which they stood satisfactorily. 


//—Sanitary. 
(1) New Pavilion, Alexandria Hospital. 


This building was finished last April. The work, which was carried 
out by Mr. Tréhaki, was well and carefully done thronghout. The 
foundation, however, was a bad one, consisting partly of solid,and partly 
of made ground, and there has been a settlement of the portion of the 
building which rests on the latter. This settlement is being attended to, 


.—Prisons. 
' 
(7), (2), (8) and (4) Manshia, Tanta, Alexandria, Zagaziq. 


These works have progressed as satisfactorily and smoothly as can 
be expected under the existing system of dual control, 

Atthe Alexandria prison a question arose with regard to the strength 
and quality of the cement-mortar used for the oor arches. The sand 
used in this mortar was found by analysis to be calcareous, and 
therefore not the most suitable that could have been employed. It was 
therefore decided to test one of the floors, all of which had been 
completed before the question arose, The result of the test was that 
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the floor carried 13} tons per square metre or more than thirty-three 
times the required load, without any crack. 

In the neighbourhood of Alexandria all the sand, whether in the 
desert or on the sea-shore, seems to be of the same description, namely 
carbonate of lime, mixed with fragments of shells and a variable 
proportion of quartz grains (averaging 15% ); it is therefore not the 
best for building. 

It would, however, be as little worth while bringing sand from a 
distance as it would to convey stone from Old Cairo for constructions 
in Alexandria. 

In concluding this report, I wish to draw attention to the present 
unsatisfaciory system of control over buildings constructed for the 
Prisons Department. The desiyns are made by an architect in the 
employ of the Prisons Department, who is also responsible for seeing 
that they are carried out. At the same time the Special Buildings 
Department is responsible for the good materials and workmanship 
during execution. 

The result of this arrangement is that the expense of surveillance is 
doubled, and there is necessarily a certain amount of friction between 
the supervising engineers. 

I think that either the Public Works Department should be riven 
entire charge both of designing and executing as is done with work for 
other departments, or the Prison Architect should carry out his own 
work after first submitting his drawing to the Public Works for 
verification and approval. The responsiblility of the latter department 
would then end, unless alterations were found necessary during 
construction, when the architect would submit these for approval, 

The adoption of either of these arrangements would do away with 
the present system of dual control, which has from the beginning 
proved troublesome and expensive to both departments concerned. 

The Sanitary and Quarantine Administrations have their own 
architects who design and earry out their own buildings without any 
reference to the Public Works Department. 

This is certainly a better arrangement than the one existing with 
the Prisons, but at the same time it would perhaps be better if all 
projects for Government Works (that is Public Works) were submitted 
to the Public Works Department for approval. If after the approval, 
a department prefers to itself undertake the execution, I do not see 
any objection to their doing so, under the general inspection of the 
Public Works Department, 
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APPENDIX L 


Terort ox Mawxsourn Prisox REPAIRS. 
(By Mr. Cirrros). 


= 
Tntroduction, 


Without entering into the many reasons which necessitated the 
general arrangement of the building as carried out, | will limit myself 
to a description of the investigations of the causes for its partial failure 
and of the work carried out to remedy the defects. The building, 
situated in Cairo, is four stories high. The eround, first and second 
floors give accommodation to 250 prisoners and the third Hoor to 200 
police. 

The corridor wall of the police barracks is carried by two cast-iron 
columns one above the other, 10°85 metres (35 A’) high altogether. 

This column transmits a load of 48 tons to the stone base of the 
columns. 

The building is founded on a float of puzzoulana concrete 1°25 metres 
(4 feet) thick, laid at permanent infiltration level. This form of 
foundation was adopted as the excavation showed that the whole area 
of the foundation was at one time a deep depression which had been 
filled up many years ago with earth, stones, and rubbish. Infiltration 
water prevented the excavation being carried down to virgin soil. 

As there are no cracks in the outer walls of the but ling, it nay be 
assumed that this float of conerete is intact. 


———_ 


Signs of failure. 


Soon after the completion of the building, cracks appeared in the 
brick cross-walls of the police barracks. Starting at floor level, where 
this wall rests on the corrider wall below, the cracks followed a line 
drawn from this point to the point where the ceiling meets the top 
story corridor wall which is carried on the columns. 


Supposed causes of failure. 


These cracks were evidently caused by the columns settling, and on 
investigation it was found that the base flanges of some of the columns 
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were cracked. On stripping the asphalt off the stone bases these also 
were found to be cracked. These cracks could only be attributed to 
the crushing of the stone. 

It appeared also that the base stone had carelessly heen dressed to a 
concave surface, which would have the effect of throwing the pressure 
on the outside of the base fanye and account for its being cracked. Tt 
was further observed that the stones were saturated with damp, which 
made them soft. This was the result of the water used for swabbing 
down the ground (prison) floor finding its way to the stone through 
the joint between the asphalt and the cast-iron columns. 

By calculation it was found that the base stone of native limestone 
0°80 metres x 0°80 metres x 045 metres (2' 8" x 2" 8" * 1’ 6") was ex- 
posed to a pressure under the base plate of 42 kilogrammes per square 
centimetre, The ordinary samples of this stone crush at 211 kilogrammes 
per square centimetre (5,000 {b, per square inch); the safety factor was 
thus 4. 

This explanation of the causes of failure was not very convincingly 
satisfactory. Should the stone have crushed when only loaded to 4 of 
its laboratory crushing strength, even though it was weakened by being 
saturated with damp ? 

New stones 1°15 metres x 1°15 metres x 0-45 metres (3° 6" x3" 6" x 
I’ 6") deep were ordered from Triest, new columns from England. 
Tripod sbores on wide timber bases were erected round the columns. 
(rypsum tell-tales showed that the movement continued. 

Much deliberation was given to settling on the best means of sup- 
porting the superstructure (a load of 58 tons) while the thirteen columns 
and base stones were changed. No risks could be run, as from 400 to 
00 people inhabited the building, The result was so satisfactory that 
during the work no change was found necessary either in the shoring 
or the method of working. 


(reneral scheme of remedy. 


The shoring showed in the accompanying drawing No, 2 consisted 
of a pair of A frames set up under the girder carrying the gallery at 
Ist floor level. Their feet were let into timber hed-plates 0°60 metres x 
055 metres (2° 4" « 1" 2") with a tightening-up wedge under the foot. 
This wedge was specially useful in loosening the shoring before remo- 
ving it. Under the bed-plate and directly below each foot were two 
pairs of iron folding wedges working between iron plates. The lower 
plates rested on a bed of cement concrete 3°60 metres x 3°G0 metres 
«1°00 metres (12' x 12’ x 3’ 6”) thick, 
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This bed of concrete was necessary to distribute the pressure, all of 
which came on new filling 3 metres (10 feet thick), interposed between 
the lower original concrete foundation and the bottom of the new 
conerete, The pressure on the earth was thus reduced to less than 
+ kilogramme per square centimetre (4 ton per square foot). 

The longitudinal rolled joist 35 centimetres deep (14 inches deep) 
at the Ist fHoor not being stiff enough to carry the weight between the A 
frames when the ¢ soltman WHs removed. iron joists which bore on the A 
frames, where packed in under the Hanges of the saddle-piece between 
the upper and the lower column. 

Also vertical shoring with tightening wedges was carried up to the 
main girder carrying the top story conidiot wall. The upper columns 
were thus relieved of their weight during the operation. 

All the shoring was braced across the building and tied to the main 
walls. 

To avoid vibration as much as possible in tightening up the wedges 
When transferring the load to the shores, two 50-ton “hydraulic jacks 
Were set lp between the A frames and the basa stones. These took the 
first lift. 

A piano wire was stretched between the main walls touching the 
columns to enable the vertical movements to be recorded, 


Execution of Scheme. 


On excavating to put in the cement concrete for the first column, 
the erncks in the base stone, which were little more than visible on the 
surfuce, were found to be wide enough at the bottom of the stone to 
allow of the insertion of the fingers of the hand up to the palm. 
Wrought-iron straps were quickly fixed round the stones to prevent 
them opening further, and shoring: was put up under the longitudinal 
girder of the first floor at the edice of the pit, 

A boxing of 3 centimetres 4 inch) bouwrds was made round the pit 
to prevent ‘the earth filling from falling in while the concrete was being 
rammed. 

The concrete was allowed seven davs to set before the shores for 
changing the colunms were erected, 

When all was in place the wedges on the first and second floors were 
driven hard with a sledge hammer. 

The jacks were then worked until a slight mse* of from 1 to 3 


. 
* These figured and the following repreeent the maximum and minimum observations taken on 


the thirteen coluris. 
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millimetres (5° to $") was observed on the wire, Thus all shoring 
except the legs of the A frames had its strain. 
The iron folding wedges under the A frames were then driven hard. 
Stone cutters with chisels then cut away an inch clearance under the 
column, which was thus left suspended by the bolts of its upper flange. 
The jacks were next slacked when a drop of from 24 to 4} milli- 
metres (gtr to yy") occurred, 
After a short pause to let the shores settle down to the weight, the 
rest of the base stone was cleared. 


Main Cause of Failure, 


The main cause of the failure then became apparent. The stone in 
setting had been levelled up with wooden wedges, which were left in 
place, and grouted with pozzuolana mortar, The grouting in some 
cases iad not even touched the underside of the stone at the middle, 
and in all cases the bed was found to be hollow at the centre so that 
the whole weight was supported on the wedges and an outer minargin 
of about 15 centimetres (6 inches) wide, where the mortar could be 
rammed under with a trowel. Consequently the stone broke into four 
pieces at the lines of least resistance, 

The old base stone having been extracted, the old eolumn was sling, 
unbolted and removed. In order to give clearance for getting in the 
new stone and column the top course of the rnbble masonry under the 
stone, bout 15 centimetres deep (about 6 inches deep), was demolished. 

The new Trieste stone base was then slung into place by means of 
a lewis and differential blocks, without being set, and was left some 
I) centimetres (6 inches) below its ultimate level, The new column 
was then slung and bolted up permanently into its place, A wroughit- 
iron plate 24 centimetres thick (1 inch thick), planed on its upper face, 
was laid between the stone and the base of the column. 

The stone base was next raised on wooden wedges 30 as to leave 
only 1 to 14 centimetres (2° to 14") clear below the column. After 
being level led, a vrouting basin in brick masonry in cement was built 
round the stone at a little distance from it, the walls were 20 ¢ 
metres (8 inches) higher than the bottom of the stone. 

Neat cement grout was introduced under the centro of the stone by 
means of a 5-centmiectre (2-inch) pipe. The grout was under tl head 
of four or five feet (1-50 metres). In this manner 
the centre of the stone ought to be as well fille 
drawing No, 1, 


ubic 


the space under 
das any part. See 
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By having a head on the grout a How was established from the centre 
to the outside of the base, which carried with it the air and cement seum, 

Thin steel wedges were used to force the wrought-iron plate against 
the base flange of the column and the 1l-centimetre (2") space under 
the plate was grouted with neat cement under some L() centimetres 
(4°) head, 

After setting seven days, the wedges under the stone, as well as the 
steel wedges, were withdrawn, and the shoring removed. On removing 
the shoring the drop varied f rom ( to 94" (0 to 24 millimetres). The 
ereatest collective drop on any column, adding all the movements 
together, was under 6 millimetres (}"), the mean drop of the thirteen 
coluranis was 4 millimetres (.fy") and the least 24 millimetres (4°). 

This satisfactory result was due to the great assistance received from 
Mr. R. Holt, of the Educational Department, for the calculations, and 
from Mr. H. Curtis, of Guizeh, for the excellent workmanship displayed 
in the shoring and to the well-drilled gang of men he had trained, with 
whom he carried out all the operations but the masonry work. 





TANZIM DEPARTMENT. 


Sumuany Rerort ox Beros Armée execcrep tx 1901. 


The following isa list of the buildings in which Beton Armé has 
been used:— 
(1) New Post Office, Cniro—Foundations. 
(2) Geological Museum, Cairo—PFloors and roof, 
(3) Arab Museum, Cairo—Floors and roof, 
(4) New Tanzim Stables, Boulae—Foundations, also roofs for 
several out-houses. 
(5) Coasteuard stores, Alexandria—lRoot. 
(i) Addition to Tobacco Store, Alexandria—Foundations, pillars, 
floors and roof, 
(7) Fever Hospital, Alexandria—Wall-plates, 

O£ these, 1, 5 and 7 were carried out by M.M. Guetin and Charvaut 
in their “System Coignet,” for the remainder, system Hennebique 
was used. 

The foundations of the Cairo Post Office and the double roof of the 
Alexandria Tobuceo Store are of special interest, as each represents a 
class of work new to this country, 





Notes own List. 
(1) Foundations of Cairo new Post Office, 


On sinking trial holes on the site of this building the ground was 
found to he quite unsuitable for supporting the weight of a structure 
on any ordinary foundations, as there were noumerous old walls as 
much as 7 metres below ground level, with soft refilling between them. 

The contractors, Messrs. (ruetinand Charvaut, were therefore asked to 
prepare a project for the execution of the foundations in Béton Armée. 
Their design, which, | understand, is entirely original, consists of a table 
24 centimetres thick, covering the whole of the ground surface with 
girders 50 centimetres deep under the walls, and stiffeners running at 
right angles to the girders (see sketch), the whole being so arranged as 
to give a maximum pressure of 300 grammes on the square centimetre 
of ground surface. The girders are made strong enough to resist the 
transverse stress which would be caused supposing the ground below 
were to completely collapse for a length of 4°50 metres. They are also 
capable of acting as continuous girders in case of several collapses 
taking place at intervals. The calculations for the stiffeners are 
likewise based on the assumption of the most unfavourable conditions 
likely to occur, 

The sketch shows the general arrangement of the foundation. 








Ground level+ 20.08 
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The result of adopting this system was an economy of £E.689 on 
the original estimate, and its success is proved by the fact that even 
Where the new masonry 1s joined to the old there has, upto the present 
time, been not the least sign of a crack. I am therefore inclined to 
recommend similar foundations for the new Fire Station and the Law 
School, at both of which the ground is as bad, if not worse, than at the 
Post Office. 
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(2) Floors and Roof of the Geological Museum. 


The only point worthy of notice about these floors is that they were 
continued through the walls so as to form, not only a thoroughly good 
chainage for the latter, but a rigidly fixed and substantial “lid,” greatly 
increasing the solidity of the building as a whole, 

The tests made on these floors gave most satisfactory results. 


(3) Arab Museum. 


The floors of this building were constructed in the same way as those 
of the Geological Museum. 

The idea of continuing the Béton Armeé floor through the thickness of 
the walls, which originated with Mr. Pastour, is now being universally 
adopted by Mr. Hennebique, 


(4) Boulae Stables, 


The foundations of this building consist of Béton Armé footings of 
such a width as to reduce the pressure on the ground surface to }a 
kilogramme per square centimetre. 

By using this class of foundation it is possible to reduce the pressure 
on the ground surface to a minimum, ina very small depth, as the 
projecting cantilevers A A’ (see sketch) can be made practically as 
strong as is desired, so that the risk of their breaking off is removed 
and an even pressure on the ground ensured. The saving in excavation 
is therefore considerable. 





(9) Roof of Alexandria Coastguard Stores. 
This roof was constructed by Messrs. Guétin and Charvaut in their 
“Coignet’” system ; the results of the tests were satisfactory. 
18 
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Unfortunately, owing to bad workmanship in erecting the centring, 
several of the girders have the appearance of having saewed, Further, 
the use of sand alone instead of gravel as the metal for the “ System 
Coignet” resulted, in these roofs, in numerous cracks, which though 
really quite harmless, combine with the appearance of sagging referred 
to, in giving the whole roof an unsafe appearance, In order, therefore, 
to prove that the danger was imaginary, the most unsafe looking 
rirders were tested to four times their specified load, with the result that 
there was a maximum say of 2 millimetres over a span of 7 metres. 


(6) Addition to Alerandria Tohacea Stove. 


The only point of interest in this work is the introduction of a 
double Beton Armé roof, the object of which is to keep the building 
cool, On the advice of the Director General, the space between the 
upper and lower roofs is unventilated, and the air inside it therefore 
retains at a more even temperature than would be the case if communi- 
eation had been left with the outside atmosphere. 

The use of Béton Armeé in this building has resulted in a considerable 
saving, the total cost being £E.9,980 or £E.588 less than the lowest 
tender for the construction with iron roofs and floors as specified, 


(7) Alewandria Fever ITospital. 


The Architect who desiened this building specified two Béton Armeé 
wall-plates, one at ground level, the other immediately below the roof 
joists. The arrangement is an excellent one, but unfortunately the 
ground under the building, which is very bad, settled, and caused 
a crack which passed throurh the wall-plates, the latter not being 
Gulculated for so great a strain. 

In future it would be as well to make these wall-plates strong 
enough to Curry at last three metres of their load when unsupported 
from below, to allow for settlements like the one referred to. 

In conclusion, all the work done in the various systems of Béton 
Armé in this country has been of a satisfactory nature, and its sufeness, 
nentness, cheapness, as well as its fire-proof qualities and the time saved 
by using it, are all in favour of its wider use in the future, 

Mr. Pastour, though unable to attend the Paris Commisx 
experiments in Beton Armé, visited several buildings in Paris where 
the work was in progress, and is of opinion after what he saw that 
the quality of the work in this country compares very favourably wit! 
that ot the French contractors, i Aheeneeg, P See 
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CHIEF INSPECTION SPECIAL WORKS, UPPER EGYPT. 


MArenance or Government Buripoines in Urrer Eerrr 
DURING THE YEAR LO. 


Out of about 160 buildings in the eight provinces of Upper Egypt 
fifty-four have been repaired at a cost of £E1970.136 mill. (see 
Table A). Only the most urgent were taken in hand. Out of the 
£55,000 granted £E.2,874 was taken to pay for work done in 1900, 
leaving only £E.2,126 available for 1901. 

The contractors for general repairs for the Provinees of Gireah, Kena 
and Aswan are Messrs. Zaffrani, Annigoni and Gondolfi, Mr, Fumaroli 
‘s the contractor for the Provinces of Beni Suef, Fayum, Minia and 
Assiut; Gizeh is worked from the Inspection Central Office in Cairo, 
and Messrs. Manusardi and Ambrosoli are the contractors. 

They have all done their work well. It is extremely difficult to 
catry out these repairs without considerable delay, as the contractors 
naturally wish to complete the repairs in one town before removing 
their men to another which may be some distance away. 

It is also no light task for three contractors to spread their men 
over a reach of 700 miles in such a manner as to expeditiously execute 
small repairs. 

A sum of £E.262 was placed at the disposal of the Ministry of the 
Interior so as to allow of rough repairs being done by village labour 
in the Mudiriahs of Gizeh, Fayum, Beni Suef, Minia, Assiut, Girgah 
and Kenah., The result bas not been a success. In many of the new 
buildings erected since 1895 very inferior work has been done, marring 
their aspect. Whitewash has been splashed over windows, doors and 
ceilings. 

The Inspectors of the Interior might have an average of £E.20 to 
spend on each of the twenty-seven buildings or a total sum of £F.540. 
The Inspection South will control the repairs of twenty-one buildings 
at an average of £E.50 foreach. This equals £E.1,050. An arrange- 
ment of this sort will relieve the Tanzim circles of much unimportant 
work. 

As there are only five new and five old schools, the repairs of all 
will depend upon the Inspection South. 

Out of eleven Mahkemes only three are old; all repairs will there- 
fore be done by the Inspection South, 

All Finance buildings and moudiriahs will be attended to by the 
same Inspection. 


ZooLocican GARDENS, GIZEH. 


The two lion houses were commenced and completed this year, 
There are seven interior cages, two exterior cages, visitors’ hall and store 
in each block. Mr. Fumaroli was the contractor. 

The Director's house was considerably enlarged and many improve- 
ments introduced—a new office, lavatory and store, and a new kitchen 
were added to the building and the house repaired throughout, This 
was done by Messrs. Manusardi & Aibrogoli, the general contractors 
for repairs. 

The contract drawings for a house to contain delicate animals have 
heen prepared by Mr. Hewat and will be let to contract at an early 
date. 

Additions to a stall extent were made to the elephant house. 


Kena WaTER SUPPLY. 


When the masonry of the pumping station and town reservoir had 
been about half finished under the direction of the Mudir, the whole 
of the completion works were placed in our hands. 

Alterations and additions, which almost amounted to reconstruction, 
had to be undertaken, as the building and foundations for the pump 
and engine had been so badly executed. The whole of the work had 
to be completed before the Nile began to rise, 

The first contractor was paid off, and Messrs. Zaffrani, Annigoni & 
Gondolfi were entrusted with the completion of the works, 

New drawings had to be made and the works were pushed on rapidl ¥ 
The pumps began to work and the town of Kena was supplied with 
water on the 12th September. Up to the end of the year every thing 
worked well. Slight repairs had to be made to the suction pipe. 
As the suction pipe from the river to the pump could not, owing to 
running sand, be placed low enouwh to sink the foot-valve below the 
lowest river level, a portable or petroleum engine and a centrifugal 
pump will be employed fora few months annually to raise water to 
the well at the river from which the main pump draws, 

600 bolasses mul SO virbahs are filled at the taps daily and the 
earnings amount to about 60° PLT. per day. The charge made for 
water is 20 hordas or 4a mill. per girbah, and 10 hordas or + of a mill. 
per ballass. The demand for water for drinking purposes will probably 
increase largely, | . 

To fill the tank the pump works for about one hour per day, but 
when a heavy call is made for watering streets and wardens it may 
work 24 hours per day, ; 


a ye eee 
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Telephone connection should be made between the pump and town 
reservoir. The existing primitive arrangement is for the ticket col- 
lector to watch the gauge in town, and to send a man to the pumping 
station to inform the engineer there to pump 60, 70 or 80 minutes, as 
necessity demands. 

Pipes should be laid into the town to increase the facilities for the 
street watering service. 


TABLE A. 


List of Rerains Orperep axp Execerep purmo 1901. 
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TANZIM AND REPAIRS. 


Ixspectios NORTH. 


In 1901, the East and West Repairs Inspections were withdrawn 
from the Tanzim and put into the charge of special Inspectors, with 
the best results. 

As shown in Table No. 1 three new works, costing £E.13,800, were 
executed by this Inspection. 142 buildings were repaired at an average 
of #E.103 each, and 428 minor separate repairs account for £E,786. 
The total expenditure was £E.29,191, 

#£.6,000 were spent in 1901 on the completion of the Mubtadaian 
and Dar el Ulum schools and £E.7,000 on the National Printing Press. 

Offices for the new repair Inspectors were constructed at a cost of 
£E.800. 

Sundry works at the Opera House, including alterations to the 
Orchestra, were completed for £1,600, 

Ninety-three Government buildings im Menufieh and Gharbieh were 
partially repaired for £E.1,500. A new Police Station, estimated at 
+#E.968, is in course of construction at Boroullos. 

Five works valued at £5.1,300 were executed for account of the 
Local Commissions and Sanitary Department (cemeteries). The con- 
struction of an iron bridge over the Gaafariveh Canal at Tanta, at a 
cost of £E.1.000, was the most important of the Local Commission 
works. 

The Director of Works of the West (Alexandria) Tanzim is a member 
of the Municipal Committee, and checks the plans submitted by the 
latter to the Publie Works Department. He is, further, Government 
clearing agent, and has for some years been oceupied in opening up 
and surveying the underground cisterns. Plans of nineteen of the 
latter were completed in 1901, Three of these were to be preserved 
as presenting features of Archeological interest. 

In 1901, 181 sets of plant, consisting of 13,397 separate articles, 
were cleared by this Director, An economy of about £E.S00 has 
heen made on the rates previously paid. 

The North Inspection is responsible for the Tanzim of seventeen 
towns in Lower Egypt (Table I). The local Tanzim Engineer, m 
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addition to his duties as technical adviser to the Mudir and Local 
Commissions, is responsible for :— 
(1) Normal Tanzim and road work. 
(2) Repairs. 
(3) Survey State lands for sale—consigning lands to purchaser. 
(4) Survey of cemeteries. 
(5) Work for Sanitary Department. 
(6) Surveys for Technical Service. (Vide Table 7.) 
These engineers are both overworked and underpaid, seven of them 
receiving £E.108 and four £E.144 pa. 
It has become necessary either to increase the present staff (twelve 
engineers for seventeen towns) or to relieve them of the extra work 
thrown on them by other Departments. 


MUNICIPALITIES AND LOCAL COMMISSIONS, 


(Table ID.) 


————— 


WMansura,. 


The Mansura Municipality issued a balance sheet in December last 
showing an income for 1901 of £E.(7,186+382) 7,468. A credit 
balance carried forward from 1900 amounted to £E.5,896. Of the 
amount available, £E.13,464, £E.12,765 was devoted to drains, paving, 
water supply, lighting by electricity and sundries. 

In addition to the introduction of public hghting and road-watering 
installations, most of the Local Commissions have opened up new streets, 
fenced in canals and filled up birkets, Considerable improvements 
have undoubtedly been introduced. 


Tanta. 


Twenty-two streets have been opened up here since 1894, and three 
and a half kilometres of road have been macadamised, Seven streets 
, have been provided with footpaths. 

Sharp slopes joining streets of different levels have been furnished 
with stone steps and 128 road name-plates have been fixed, 
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Tn 1899, a wooden bridge 10 metres wide was constructed over the 
Gaafariyeh Canal. A second bridge, built of iron, was added in 1901, 
It is 8°90 metres wide. 


Mehalla Kubra. 


A proposal to fill in the Khalig traversing this town was unfavourably 
reported on by the Contentieux. This Khalig serves alternately as a 
sewer and a source for the supply of drinking water. It appears that 
the reparian owners, who now fill their cisterns from this Khalig in 
flood, could hold the Government responsible for any stoppage of 
supply. Complaints—in anticipation—have already been received. 


Chihin ef Kom, 


Two public latrines have been constructed here, a novel and useful 
development. 

Much attention has been paid to the planting of trees, and six small 
public squares with gardens have been created. 


Agazig. 


The rain-water pipes which, against our advice and on the score of 
economy, were here substituted by the Local Commission for tested 
cast-iron water-pipes and to which I, in my 1900 report, gave two 
years of life, have already in one year proved useless, and will have 
to be replaced. 

As a general rule, the Local Commissions still show a tendency to 
prefer luxuries to necessities. It seems absurd to devote a large 
proportion of the small permanent budget to the introduction of electric 
light into a town full of poisonous birkets, with no adequate water 
supply or drainage, and devoid of paved streets, latrines or a well- 
organised scavenging service. 

The Interior might lay down as a rule that these refinements should 
follow and not precede the introduction of the rudiments of civilisation. 
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Inhabitants. 
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3a,7L9 
17,173 
ad ,c80) | 
6.430) (1) The brackets before two or three towne 
| indicate that they have only oue Tanzim 
31.288 Office and one agent. In consesjaence, 
though there are eerentesn towne anb- 
43 (V5 ject to the Tanzim, there are only twelve 


Tanzi agents, : 
=a. ~ (C2) With the exception of Mansur (So. 4) 
Lira shi hie Wonicion! Coonell aod the 
| which hat a Municipal Coane , 
of four towns numbered 5, 7, 12, and 17, 
12,680 | all the others, twelve in number, ore 

provided with Local Cotmmmissions. 
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MAINTENANCE AND REPAIRS OF STATE BUILDINGS. 





Ixspection East (Mr. CHapmay.) 


The total number of buildings under the Inspection East and oceu- 
pied by the different Ministries is 154, 
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Bearing in mind that funds for thorough repair have never been 
avaiable, : some idea of the present state of dilapidation of Government 
buildings may be gained by noting that only some twenty buildings 
date from 1895-1901 and some ten buildings date from 1890-1895, 
The remainder range back as faras 1835. 

From fifteen to twenty date from between 1555-1560, 

It may be said that all the older buildings are more or less defective 
in construction, There is generally no damp-course ; the foundations 
consist of inferior material ; and the walls, though thick, have no bond 
and contain enormous joints of fat lime-mortar. The timbers, as a rule, 
are too light for the spans, 

When old roofs were found to have sagged it was the custom to 
prevent the accumulation of water from rain and consequent leakage 
by thickening up the roofing material, thus filling the hollow produced. 

The inevitable result of this practice was to cause the collapse of the 
roof. 

Most of these old roofs are heavily loaded with earth on which ts laid 
a coating of mortar, ete. 

They require complete reconstruction, The state of some of these 
buildings j is such that satisfactory and lasting repairs are impracticable. 
All that ean be done is to patch them until funds for complete recon- 
struction are available. 

Very heavy expenditure would be necessary to put the older buildings 
into a proper state of repair, 

The sanitary arrangements are of the most primitive nature and 
should be entirely remodelled: 
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The following sums were spent on sixty-five separate works in 1901:— 
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The total cost of surveillance came to £E.206 or a little over 4%. 
Out of £E.5,025, £E.3,681 were spent on alterations asked for by 
the Ministry occupying the building :— 
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Leaving for actual maintenance repairs only £E.1,344, a sum totally 
inadequate, 
£E.425 were expended on sanitary work, as under:— 
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The new latrines at the Mansourah Moudirieh, which will be paid on 
next year's budget, cost £E.340, 


a £E. 
In addition to the above works have been executed on 
special credits given for extensions and alterations to the 
amount of és o,670 


Extra work added during construction (Money ‘found by 
Public Works Department) ...0 ... 0 1c. eee nee nee) BOD 





The cost of surveillance equals £E.302 or 5% about. 

During the year there has been considerable improvement in drawing 
and preparation of details. 

The engineering staff is very weak, but some slight progress in 
knowledge of general principles has been made, 

The total number of drawings made amounted to 118, 

As stated elsewhere, considerable delay is caused when makin & projects 
owing to the want of correct meneral plans of the buildings, These 
plans have been brought up to date as far as possible, 

In 1901 general plans for seventeen buildings have been made. 





re 
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MAINTENANCE AND REPAIRS OF STATE BUILDINGS, 


Inspection West (Mr. Enrcicn.) 


£E.12,815 were spent on repairs this year against £E.4,178 in 1900, 
££.3,986 of the first sum figures as a special credit. The most impor- 
tant items are given in annexed List A. 

The total of individual and separate works amounts to 161 (vide 
Statement B). 

Mr. Ehrlich has entirely completed the conversion of the Alexandria 
Série des prix for masonry and woodwork. The revised rates are 8% 
lower than the old, A further reduction of 2% was obtained from the 
new Government Contractor for Alexandria. Owing chiefly to the 
difficulty experienced in obtaining railway trucks for transport, we 
were obliged to pay 6% increase on our prices for the Province of 
Behera. 

Mr. Ehrlich has further completed the revision and remodelling of 
the old specifications, and has finished new and exact plans of ten old 
publie buildings. 

The heaviest drain on our repairs budget is due to the necessity for 
reconstructing enormous surfaces of leaky roofs, Almost all the roofs 
of the old public buildings in Alexandria are constructed as follows :— 


(1) Top layer of lime, sand and Kosremil .... ... 0°09 metres thick. 
(2) Conerete (lime, sand and metal)... ... 0... ++ “ao 
(3) (Oceasionally) sea-weed = w.. eee ee e  OUD 


i | 

The weight of this covering is enormous, varying from 0°00 to 
0-550 kilos per square metre, or say 20() kilos per square metre heavier 
than our new roofs, The ends of the joists being almost invariably 
bricked up, so as to exclude the air, rot away and frequently suddenly 
eive and lead to the collapse of the floor or roof. This occurred in the 
Ras-el-Tin Palace kitchen. Owing to the enormous weight of the 
roof-covering acting on joists unsupported by wall-plates and resting 
generally on a levelling course of spalls, differences of level of 0°50 
metres were discovered on baring the roof joists of the old Alexandria 
Custom House, 

In consequence of these abnormal circumstances, sepgrate estimates 
are now prepared for demolition and reconstruction of roofs, 

It was found necessary to change the Custom House and Quay rain- 
water percolating pits to the “Stanch” system. The mean R.L, of 


19 


| ene 


the Quay is 2°50 and the highest sea t.L.1. Allowing 0°50 for eapil- 
larity, the absorbing stratum is only | thick. In consequence, the pits 
existing in the main hall have for years been pumped out during the 
winter to avoid inundation. 

At the Quarantine Teftiche a sewage pit had been constructed on the 
percolating system with its floor at 1-26 below max. sea-level, It was, 
of course, alway s full of water. 


(A) 
Alexandria, 
£E. 

1, Roof, old Customs Stores... 00.0 ies ccs ses aoe tee eee «=| LBRO 
2, Paving road. Parcel: Post. co oa ke Oe SS Say 
a. Painting ‘stom House ... ian NER OUai: tows a0) 
4. Modifications to Caracol, Moharram Bey ee ee ee a5 
ole Repairs, tobaceo stores .. ie hy: 14M) 
6. Reconstruction latrines and sta irs, ‘old Zaptich ... andy aes SA) 
7. lteconstruction roof, Htas-el-Tin School... aw) 
3. Reednstruction roof, Princesses block, Ras-cl-Tin Palace... 575 
4, Reconstruction roof, block A and F, Ras«l-Tin... 1,627 
LO. Construction seven kiosques and Verandah at Custom House Hs 

Damanhur. 
11. Repairs, Moudirieh, Mahkameh Charieh and iavecieii 

room ... sie isisee TeeEe val) 

12, Construction of ‘Inspection Monte: Gl ae Gs ae 1,337 





Total of chief works... ...  ... £E.10,267 








MiNIBTHIES. a 

Ni, eT EET | te Sn yea 

Cy es ee es es eer; 

Finance . 2) 4.078 Lis O49 Fp 
Interior . 2} 1,000 ] 5 Bas oa 
Public W orks kn’ jal l L132 4 | IS4 Ldl7 
Justice Pee Tt ead Bee 1 ai = a "50 
Public Instruction 2 SW) » Ag nag 
Palace, Ras-el-Tin ...u.. i 1400 + 252 | 9 Hy9 
On 1902 credit a... «4 | — | 106) 292 209 
= =, || 536 536 


SS SS ee. | 
i . 
——es. 


14} 9,900] m7] vans | 
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DRAWING OFFICE, 


As detailed in the accompanying statement, forty-three projects of 
an estimated value of £E.268,596 were elaborated in 1901. 

One-fifth of this sum represents the amount paid to the staff, 

The number of plans furnished came to 1,080. 

I have in other years drawn attention to the inherent difficulties 
which impede the smooth and efficient working of this service. 


List or Provects Evanornatren ts Drawtxa Orrice, 1901. 


NAME. 





Sanieh School ... 

Lion house... 

Agricultural ‘School .. 

Thtrector’s house 

Professor's house 

Central Fire Brigade 

Post Office, Port-Said ... ... 
Tokaceo Stores, Alexandria ... 
School of La 

Modification of Law ( ‘ourt, Cairo... 
Depository for Archives . _ 
Port-Said Gouvernorat ... 

Sheds for Alexandria 


Port-Said... 
Tanzim Office, Sohne 
ie ss "Tanta 
 farazig .. 
Summary “Tribunal, Port-Said 
hl oT Aor ae one TT one 
El “Ayat ea 
Merkaz. Beni-Souef,.. wes: Teag OE ah 
»  Kom-Hamada 
» awa wa. 
- Esna 
»  Baltim.. 
Pyramids 


Now Cairo Stables... 
Model Workshop 
Helwan Ohservatory 
Chibin-el-Kom School 


Carried forward... 











SAME, Estirinte, Completed 
2 EF. 
Brought forward... ... 240,500 

Native Assembly — ... ste Cee eer it 2 WM) LO-1}-1 
Police Station, Darh-el I-Ahmar sce csc see aes HO) file 

Maspero’s house ie) fam aie 4.400) 15-11-1 
Office and Work of Egyptian Museum at Awe Tahil > 
Monument of Mariette Pasha... wwe aa WM) — 
Native Tribunal Court, Alexundrin ... 0... ..- _ — 
Ezbekieh Garden Casino... 60.0 ccc aes sees SUM) filed, 

Siltan Hassan Mosque ... 0.0. ase eae oes — L6--11-] 
Arab Museu iss) eis sue, ise: doe ute. ave) eis =_ _— 
Cairo Post Office .... — _— 

First floor annexe, Tobacco » Stores, ‘Alexandria... ins —_ 2-li+] 

Cages for small animals... 0... 0... ees eee oer 44) 14-1-2 
Tanzim Office, Minin... 0..0 cc. suc ces cues ot WW) — 
Markaz building, Delingat sie mei Gea te He —_— 
Stubles for El-Atf Bt pees eee rar ea uso rs 
Inspector's honse, Khortoum.:. sc cis cee es SAW) filed, 
Magnetic Observatory" 1.00 00.0 60. wee see — — 
Astronomical Observatory * ... ie aes _ — 
Secretary's house, Egypitan Museumt... oo. w — — 
f+ | 268,500 





Cortes or Drawixes svuppLiep py 1501, 
= = r es e: 
Destasvatios. wa, Na, No. 


of projects. | af dewings.| of cophes, 





For adjudication ...)... 


“ate “s 6,022 
Sold to Contractors 00... cee eee nes 2AM 
Used on'works.... cc: cov. ice sas ave $205 
Annulled owing to alterations a 1.830) 
Supplied to outside Services ... 0 4... ... 5,563 








Totul Copies... 4... 20,583 


* With Capt. Lyons for examination, 
+ With Mr. Clifton for exmmitmtion, 


TRAMWAY, ELECTRIC LIGHT, TELEPHONES. 


L—Catro TRaMWwars. 


The working of this service throughout the year has been very 
satisfactory. 

Owing to the drains constructed this year the rain-water did not 
cause any interruptions or irregularities in the circulation of the cars, 
as used to be the case in ee years. The level-crossing of the 
Pyramid line with the Upper Exypt main line is to be suppressed, and 
a bridge is being erected to carry the tramway over the railway line. 
This work is éaxried out by the Railway Administration. It was 
commenced in the Autumn of 1901 and will be completed early in 
1902, The branch line leading from the Pyramid line to the entrance 
of the Zoological Garden has been stippressed, 

No new lines have been opened to traffic this year, and the generating 
plant has not altered since 1899. 

Annexed are statistics with | regard to the Cairo Tramiways- 








June Mth, LMM), June Seth, TL. 
1.—GENERAL. \ aT a 
Number of years CONCESSION se. cas wae oe iA} 
Date of expiry 2.0 sc0 0 den sas cea eee 1946 


IL—Trarric. 





Total number of pussenyers ... .. ...  ...[ 11,245,960 14,714,667 

Mean daily number of passengers... “tk “ae MSL 40,315 

Mean in p.c. of population, Cairo... ...  ... ie 707 

Trains multiplied by kilometres 2.00... 0...) 2,294,927 2.29-4,927 
ILL—Lixe ann Uans. 

Leneth of single track line in metres ......] 14,783 14.44 

Length of double truck line in metres... ...| 20,854 2,047 

Total length of line in metres 9... wee ee oa,b47 oa,891 

Number of moter cara... ses sue ne as O4 “4 

Nomber of trailers 10.0 0... 0.0 s00 ee cael ai) nt 
[V.—FrvanctaL Data. 

Share Capital... sic cs an ase oe Fes. 6,000,000) 

Gross revenue... ... at . Fee, 140s 94560 1034304 + 34 


Total cost (indemnity for accidenta not in- | | | 
elu Led) Jee ietgee Mog Sek Vokes ais ioe SOH6 19 1,018,985" 84 
a 


Costs in pc. OF revenne 10.0.6. ase ee mae | 
Interest on shares... 220 ces ane ne 7*66 7°66 
Distributed to Administrators ... ... Fes. 45, 101 79 | 48,045" 38 
Balance available for distribution to ‘share- | 

holders ...  ... ie a eng a 460,000 460,000 
Sam carried ta Reserve .. ewe tue gan Fes. 36,723°22 265,001*35 


(zross revenue per car and kilometre ... Fes.| 0°65 (rod 


I.—Exectric Lieut surety rm Carro. 


During the year the lamp connections increased by 28 per cent. 
(as against 23°8 per cent. in the previous year), showing at the end 
of 1901 an equivalent of 62,400 8 e.p. lamps connected. The number 
of subseribers has increased hy 36 per cent., and 10 kilometres of high 
and low tension cables had to be Inid in order to meet the demand. 
Before being connected to the mains, high tension cables are always 
tested by the Public Works Department at a testing pressure of 4,000 
volts whereas for low tension cables the maker's testing-certificates 
are considered as a sufhicient uarantee, 

In some quarters (Fagalla, Abbassieh) the Company asked for and 
obtained powers from the Publie Works Department to construct a 
temporary overhead distributing network, as the streets in those places 
are not in good enough condition to admit of the laying of cables. 

Although there is now a continuous day and night supply, the 
current is not much employed for driving motors (except fan motors). 
An equivalent of only 19} H.P. is connected to the Company's mains, 
This may be explained by the fact, that the current supplied in Cairo 
is alternating and the monophase alternating-current motor is imprac- 
ticable in cases where a large starting torque is required, as for elevators, 
vehicles, ete. The actual capacity of the plant (800 kilowatts) will 
som require extension, if the number of subscribers continues to 
increase in the same proportion. 

The vear 1901 was the first one since the existence of the Company's 
plant during which no general breakdown took place in the current 
supply. 


The Khedivial Opera House has an independent generating plant for 
feeding about 860 incandescent and 6 are lamps. The plant is worked 
on contract by a European firm and controlled by this Department as 
far as public safety is concerned, 


There has been no failure nor 
accident during the vear. 


I1.—Exectrric Lieut ww Provixctap Towns, 


Concessions were granted to representatives of European firms for 
the electric lighting of streets and distribution of electricity to private 
subscribers in Tanta, Zifta and Heluan. Tanta and Zifta will be 
provided with three-phase current from a central generating plant 
situated between these towns; and it is intended to distribute power for 


pumping and other purposes along the line. The current will be 
transmitted at a pressure of 10,000 volts by an overhead line and 
transformed down to low tension in sub-stations. This will be the first 
long-distance power transmission in Egypt. The price of electric 
current for public lighting will be £E.3,500 per annum for 16-c.p. 
lamps, and the cost per unit to private consumers is not to exceed 
#£E.0.030 at Tanta and Zifta, whereas at Heluan the publie lighting 
will cost £E.2.250 per annum for a 26-c.p. light and the private lighting 
£E.0.040 per unit. 

Schemes for the electric lighting of Fayuam, Suez and Damanhur 
are under consideration. 


TV.—Tee Catro TeLernoxe System. 


Up to the present time the telephone service of Cairo was conducted 
through overhead wires and on the earth-return system, but when a 
through-communication with Alexandria was established, the existing 
system proved unsatisfactory and metallic circuits with underground 
cables became a necessity. The original concession not having foreseen 
this eventuality, the Telephone Company applied to the Government 
for an additional licence for the transformation of their system. The 
requisite regulations were drawn up by the Public Works Department 
at the beginning of the year, sanctioned by the Council of Ministers 
on February Tth, and signed by the parties on March 13th. The 
apreement provides that the Government shall be at liberty at any 
moment to withdraw the licence for underground cables. Single 
cables may be laid without protecting pipes if they are steel-armoured, 
but in streets containing more than one cable, they must be laid in 
solid cement conduits. 

In addition to other technical paragraphs, the agreement contains the 
clauses usually embodied in acts allowing trenching work or pipe laying 
in public streets, and a new clause stipulating that night service must 
be introduced at the Company's exchange as soon as 10% of the 
subscribers apply for it. 

In August, the Company laid before the Public Works Department 
a detailed plan of the proposed underground lines, and after its approval 
no time was lost in carrying the scheme into effect. The works are 
heing executed by a German firm under the control of the Publie Works 
Department ; they will be completed in February, 1902, 
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HELOUAN WATER SERVICE. 


The working of this service for 1901 has been very satisfactory, 
No complaints have been received either as to insufficient water supply 
or on account of other causes, 

New mains have been laid to supply houses recently built, and at 
present the whole of the town is supplied direct from the mains. The 
main delivery pipe has been taken up and cleaned from end to end. 
In places the pipes were half full of hard sediment. 

A large tank has been erected at the pumps for settling the water 
used for the boilers. 

A statement of receipts and expenditure is annexed. 


STATEMENT OF Recetrrs asp ExrexpiTure FoR THE HELOUAN 
WateR SERVICE FoR 1901. 


I.—Watrer Scepiien, 
Cabie metres, 
Private Persons ee ie me | Bae aha a8 & Deg inf Bae se 1. 147,885 
Government 1.0...) see ase eee ce, sav ‘jemer waa ana ‘esa LORROOR 





2A3BAD 





IL—Receirs, 
| £E. Mill. 
STAVORE-OEOGEE 05, ose: aes ens): G55. RG Sst! RE 2,161 283 
Government... ind em fin aon 28 iim a i aoe L324 OTT £E. Mill. 


3486 260 





[U.— Expenses, 


Ordinary working wie eee ees gee eek ea aes SBE 457 
Purchase of new pipies 475 ORF 
New wuter meters 70 334 

: 2150 O00 


Gross Profit... 4... 1856 260 


————— 





GHIZEH AND GHEZIREH. 


These services have been working efficiently tl 
All the buildings have been repaired and woodwo 

1,600 lin. met. of cast-iron pipe has been 
roal for the use of the Scavenging and W 
enabled us to suppress Sakieh No, 2. 

A 63 H.P. oil engine has 
machinery in the workshops. 


iroughout the year, 
rk painted. 

laid down on the Pyramid 
atering Service, This has 


been parchased and erected to drive the 
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In addition to repairs to machinery and pumps for Ghizeh, Ghezireh 
and Helouan, the Cairo steam rollers and all water-meters, taps and 
pipes used by the P.W.D. in Cairo, orders to the amount of £E.3,028 
have been executed, This sum includes making iron principals for the 
roof of new Boulae stables; changing columns in Mansour Pasha Prison; 
ornamental railings, Ezbekieh Garden; repairing tools, etc., for the Cairo 
City Service; work for Survey Department, ete. 

From the lst January, 1901, the work of collecting the water rates 
was transferred from the Ministry of Finance to this service, and is car- 
ried out on the same lines as the Helouan Water Service. Iam able to 
report that there are no arrears. 

£E.500 was placed at the disposal of this service (as a trial) for a 
partial water supply to the town of Ghizeh. Of this sum £E.410 only 
was expended; 1,418 lin. met. of pipes were laid and a horne-fontaine 
erected in a central position for the sale of water. The prices are low, 
viz., 5 mill. per cubic metre at the borne-fontaine, % mull. per skin, and 
+ mill. for gaz-tin of water. 

The water service was opened at the end of June. The receipts for 
July were only £E.4.360 mill., for December the receipts were EO; 
the present pipe system traverses only a small portion of the town. 
The actual cost price of water is about 14 mill. per cubie metre, 


GHIZEH AND GHEZIREH WATER SERVICE. 


STATEMENT OF EXPENDITURE AND RECEIPTS FOR THE YEAR 1901. 


EXPENDITURE, ie 
& E. Mille. 
Ordinary working expenses si. ce eee ree eee eee ee AO 460 


ExTRAGRDISARY EXPENSES. 


(1) 1,600 lin, met. cast-iron main on Pyramid rond ... ... 650) Ofd 
(2) New 64 H.P. oil engine for workshops... 2 a. ee 150) 211 
(3) New pipes, valves, ete., im stores 00.0. ee ee ee | ZR OBE 
(4) New wnter metres... cee ces ses eee see ee nae 12) CMM) 
(3) Repairs to buildings... 0.0.0.2 ce. eee nee ee ee BM 382 





1.42) 520 


Total expenditure <2. cco, ceo nes nee see cate ee ee B01 80 
Total ‘receipts... ac. ree tue) ees cee eee one un ane GOOG) AS 


Gross profit ... ... £E1087 363 


SS 


ReEcEIrts. 
| | aE. Mills, 
Government Gardens (Fimamce) ... ... ss. ses ee ee 3,667) AIT 


i" = (CRWED)) jaa) ae aes GS NS SE “OS BAS 
Watering streets and trees... 1. cee ee eee aes ee LOO 


PEBGRUE Sie eee sew’ ck ‘M60 Vegi feta nek) GER ena eis ‘ 
War Office (Zamalek) 4. ccc ce ea ace ee ls dak 18 000 
Carncol (Bewley Bey)... .ss0. ace wes eee ene ese eet 2) OO) 


Survey: Department... 0.0. cn, tec fons cee nad. ene owes a0) (O00 
Agricultural College... 11.0 c02 asc aes cue cas tne uce)«=6 9 KD 


Turf Club, Ghezireh... 0) I IN IN ag sp 
Khedivial Agricultural Society 2... 0... 1c. cen nee eee) AL 483 
Daira Prince Hussein... ¢ fete! dhis ue “il §=OT SS 


Daira Princess Fatma Hanem 2. 1. ce eee eee, OOD 
Private persons, by metre 44,0 ss cee eee nee nee awe) RTS ARO 


Totul... ... . LEL7098 343 
— 
Price of pressure water; for gardens, 14 mill. percubie metre; irrigation 
4y'o mill. per cubic metre; house supply, 5 mill. per cubic metre, 
£E.650 was expended last year for new main, Pyramid road; this 
waters 20,000.09 metres road, No arrangement has yet been made 
with the Scavenging and Watering Service as to payment. 


KASK-EL-NIL, ENGLISH AND BENHA BRIDGES. 


The opening and closing for river traffic has led to no accidents and 
ealls for no special remarks. 
The replating of the English bridye is finished. 


EZBEKIEH GARDENS, 


The gate receipts for the year were ££.1,135; this is #£E.187 less 
than in 1900. There are two probable reasons for this falling off in 
receipts. : 

I.—Reconstruction of the garden theatre; this work was in hand 
the whole of the summer, 

I1.—The very irregular attendance of the Egyptian military band. 
The sum paid for this band in 1900 was £E.442 whereas in 1901 the 
amount was £E.212 only, 
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The yearly expenditure for collecting gate money including Garden 
Ranger and Cloak-room attendants, is £E.312. _ 

The Garden itself is kept in as good order as is possible, taking into 
consideration the number of fétes held every year. 

To protect the smaller grass plots from the constant damage, 
Mr. Curtis as a trial railed some of them round with a small orna- 
mental iron fence. The plot in front of the Boulac gate has been 
finished at a cost of nearly £E,100. Two large fétes have since been 
held without damage to the plants, flowers or grass. | 

The total expenditure on the Garden for the year was £E.2,244; this 
includes water and gas lighting. 


Comparison oF GaTe-Moxry Recetrrs or THE Esrexten GARDENS 
From 1897 To 1OOL, 


MoxTH=. ]8o7 


———_—_———E— a | 


£E. | Mill. 


January 
Febraary ... 
March 
April ... 
May ... 
June ... 


Ist Half-year ... 


August 
September... 
Oetober  ... 
November... 
December... 
9nd Half-vear ... 


Total... 





—_—- es 
f 


SCAVENING AND WATERING SERVICE. 


There has been no increase in the area: as in 1900, 61% of the total 
area of the City is cleaned and watered regularly. The remaming 
39%, * Native Quarters,” receives a cleaning once in four days. 

No changes have been made in the working establishment during 
the year, 
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The total number of animals in the Service is 421. 

The price of forage is still abnormally high and to meet the increased 
expense for this item a reduction has had to be made in the sweepers, 
ete., employed. 

The rolling-stock continues to be made and repaired at the Govern- 
ment Arsenal. 

At my request you consented to transfer this Service to the Sanitary 
Department in 1902, 

One of my reasons for suggesting this transfer is the belief that the 
present Cairo Sanitary Inspectors can in certain cases do the work of 
our supervising staff. An economy can thus be effected. 

The Service will be handed over witha credit balance of approximately 
£E.1,500 in the shape of stores. . 

The construction of the rain-water drains should result m= verv 
considerable economy in 1902. 


LOCAL COMMISSIONS, WATER-WORKS. 


The following works of local importance have been executed or pro- 
jected :— 


Aswan Water-wonks (ComMPLEeTEn.) 


A 10 H.P. petroleum engine (Tangye) works a 7" belt-driven 
geared pump and throws for the present 525 eubie metres per day. 
About 30 eubic metres per hour can be delivered. The R.L. of low 
Nile being 84, and that of the top of reservoir R.L. 122-4, the lift, 
excluding: frictions 47°9 metres. The suction pipe and delivery main 
are 6° in diameter and measure 340 metres to the reservoir. From 
this point a main 2,020 metres in length runs into the town (vide 
plan). On this length three public taps and five hydrants are placed. 
Assuming a velocity of only O75, the main is large enomsrh to piss 
double the actual discharge. 

The cost of the installation will be about EE. 4,110. Accounts not 
yet completed. 


Kexa Water-works (ComMPLETED). 


2-10 H.P. petroleum engines (one spare engine}—Tangye— 
works an § belt-driven peared pump and is caleulated to throw 


bat 
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72 cubie metres per hour. The R.L. at low Nile is 65-20 and that of 
the reservoir in town is 80°80 (top water level when full) and the 
bottom of the reservoir is at R.L. 78°80. The lift (from the centre 
line of pump to foot valve) is at lowest river level, 6 metres, and the 
height from centre line of pump to reservoir level is 875. The suction 
and delivery pipes are 8” diameter, and measure from Nile to pump 
180 metres and from pump to reservoir in town 1,500 metres. On 
this length there are five hydrants for street watering. In the house 
in town there are twenty 1" taps for filling girbahs and balasses, The 
reservoir lias a capacity 960 cubic metres, 

Owing to running sand the main suction pipes could not be placed 
lower than R.L. 64°60. The lowest Nile level being 65°20, This 
necessitated the purchase of a 7 H.P. petroleum engine and a 5° centri- 
fugal pump. This pump throws from the river into the well, and the 
main pump works while the auxiliary pump is also at work, The 
main suction pipe was 10 centimetres above river level on 12th March, 
so that pumping would have ceased about the beginning of March, had 
not the auxiliary pump been put in position in time. This auxiliary 
pump and engine was ordered on the 19th January and was working 
on the 5th March. 


Kaarn Zavat Watrr-works., 


A small installation already exists here, but is of insufficient power. 

It was proposed to instal on the Gafariyeh Canal a 4 H.-P. petroleum 
engine and a 4” force pump to supply 100 cubic metres per day for 
road watering. 

An extension of main 500 metres in length was suggested. 

At the request of the Local Commission another project was submitted, 
comprising the sinking of a well in the dry bed of the old Melawany 
Canal. This installation was to consist of a 5 H.P. petroleum motor 
working a Tangye’s treble ram pump and lifting to 25 metres. The 
discharge is calculated at 240 cubic metres per day. The main was 
to be lengthened by 500 metres. 

Up to the present neither of these projects has been accepted, 


Bext Suer WaATER-WORKS, 


A project for the construction of Water-works was submitted by the 
Firm of Confalonieri & Co., but was adversely criticised by the Public 
Works Department and the Sanitary Department, 


— 402 — 
The Director General of the latter Department states in his letter 
“that it ts his intention to instal an engine and pump to supply water 
from a well which they have sunk near the town.” 


CAIRO ROADS, TANZIM AND GAS SERVICE. 


The details of the operations of this Service are shown on the atta- 
ched statements, 


Demouition or DaNGEnovus STRUCTURES. 


In 1901, 286 demolition orders were sent into the Gouvernorat. Of 
these only eighty-four have been executed. 


Roads.—D. 


53,619 square metres of old limestone road were broken up and 
repaired with basalt, The total area of basalt roads at the end of 1901 
Was 315,938. 21,74) square metres of earth roads were macadamized 
with limestone. 

The total road area of Cairo is now 2,803,482, of which 1,378,610 is 
paved and 1,424,871 is unpaved. Our budget enables us to maintain 
385,000) square metres or 15-7 % of the total area, 


Mending roads by hand—E. 


The rate per square metre works out to 0-+0112 as against 0-0106 
in 1900, 219,404 square metres were repaired at a cost of #E.2,472. 


Steam roller repairs,—H, I. 


$,669 square metres of road were picked up and relaid with new 
material at a cost or £E.5-41 or 0.039 mill. per square metre, This rate 
is higher by 0° 006 than 1900. The difference is attributable to higher 
rates for transport. 


Basalt read repairs. —J, K, 


78,827 square metres were repaired to a depth of metres 0-130 at 
#E.0.433 mill, per square metre, 


— 403 — 
In 1900, the repairs layer was only 0-086 metres deep and cost 
£E.0.024. 
Reducing to similar terms we have an excess per unit of £E.0.064 
in 1901 which is accounted for by the fact that 53% of the old basalt 
material had to ba replaced as against 37% in 1900. 


Limestone roads reconstructed in basalt 0-144 metres deep —L. M. 

55,619 square metres were repaired in this manner at a cost of 
£E.3,949 ora unit rateof £E.0.071. This rate shows a slight economy 
on 1900. 


Neier roads.—N. OU. 


24.570 square metres of new road were macadamized at a cost of 
£1,778 or a unit rate of £E,0.072 mill. 


Asphalt brick roads, 


Repairs as the rate of £E.0.050) per square metre were executed to 
a surface which had been laid down for ten years. 


Earth roads.—P. 


404,373 square metres of earth roads and footpaths were dressed 
and levelled in 1901 at a unit rate of }}th millieme. 


Kerbs. 


174 kilometres of kerb were repaired and dressed at a cost of £E.321 
which equals a unit rate of £E.0.0183 per lineal metre, 


Gardens and Nurseries. —R. 


Watering trees. 





LH, ISO], 


No, trees watered... dsc fie sae see de eee eee ee | 90,006 LO, 329 
Volume of water per tree per watering ... ... Sq. Met. (rid4 462 
Cost per tree and watering... ... 0 6. vee as £E.] 0.0085 O00 


— WH — 


Trimming, Planting and Transplanting. 







No. of trees treated 


Cost por tree pate .c. sce cee tee eee nee ene £E. 





The cost of pruning necessarily fluctuates in proportion to the size 
of the tree treated. 

The total area of gardens and squares (ex-Ghizeh) 1s 99,178 square 
metres, of which 53,000 square metres are watered with the Company's 
water and 46,178 by sakiehs and overflow of fountains. 


For water (1°7 cubic metre per metre). 13-6 null. per square metre. 
All other expenses... -..0 as v5 12° 


ay 33 


Total... ce. se 26'S mill. per square metre of water 
tuken from Water Co. 
The total amount spent was £E.1,996, 


Ghezireh Grotto. 


$E,2,398 were spent in 1901, of which £E.530 represent up-keep, 
The balance of £E.1,868 was devoted to earthwork and consolidation of 
the foundations, cement-rendering, building fish tanks and laying out 


the garden. 


Quarries.—s. 


On statement S are given the names of the quarries from which we 
have drawn our supplies of road metal and sand, 


Special Works.—U. 


Of special works the most important was the construction of the 
Rod-el-Farag Sahel road. A credit of £E.5,590 was opened by the 
Caisse for this purpose. , 

The work done in L901 is indicated in Statement U. 
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MATERIAL. 


191. Road metal and sand 
14), a 


U.—Cosstatcrios of 4 Roap LeapING To THE Saget or Rop gL FARAG 


ox A Spretat Creprr or £65,590 gives sy THE Catsse pe La Detrie 
PUBLIQUE. 


The work done in 1901 is as follows :-— 


2£E. Mill. 

L. Earthwork, 25,626 culie metres ...0 6c. ccc cea eee 745) 164 

2. OMeDt CUNVERG ia ius “aug sue’ ieee vewei: dap) obs 9 728 
4. Macadam, length 1,826°80 lineal metres, area 1430045 

square metres ees pore) eg 1.999 O78 

4. Constraction of six pits for water meter £E. 19,250 | pe c 

Cost of metres ee “xe » 134.222 | 154 472 


Total... ... ... £ER37 435 
spent to end 1901. The balance availahle in 1902, is 
BSN SRT sve ace es ates = £62,553 000 





REPORT ON THE GAS SERVICE FOR THE YEAR 1901. 


There are now 3,233 gas lamps in Cairo or an increase of 62 com- 
pared with last year. The installation of forty-eight of these new lamps 
was made possible by the economies effected in the Service, A special 
grant was received for the installation of the other fourteen lamps. 

Arrangements are being made for the installation of 295 new lamps 
in various parts of the City where lighting is most urgently required. 
A special grant of £F.2,000 p.a. has been given for this purpose, with 
effect from Ist January, 1902. 

No change has been made in the working establishment, 

The hghting of the City during the year has heen satisfactory. 
The fines inflicted on the Gas Company amounted to £E.173 or 
£E.90 less than last year. 
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CAIRO RAIN DRAINAGE. 


The execution of this project was begun on the 7th May, 1901, it 
being then our intention to allow the water to percolate through the 
bottom of long culverts constructed on the side-walks. Owing to the 
danger of possible infiltration into the foundations of the adjoining 
houses the project was, on the advice of the Director General, Sanitary 
Department, remodelled and converted to the stanch sewer system. 
The work was restarted on the 8th June and completed on the 
29th November, The total length of the network is 8,000 metres, 
consisting of — 


2,837 metres masonry sewer, 
Ao) ay concrete pipes, 
1,802 ,, stoneware pipes, 


a aa bed 


728 =, junction pipes. 


8,055 metres. 


There are 135 gullies, 187 manholes, three syphons and a masonry 
outfall sluice. 

The stoneware pipes were ordered by telegraph from Mr. Doulton, 
England, and the cement pipes were made in Cairo by Messrs. Gruétin 
& Charvaut. To allow of the completion of this work in five months 
and a half in face of very considerable engineering difficulties, a great 
deal of work had to be done at night. Most of the arch centering, the 
timbering of trenches, and the placing of junctions across heavy traffic 
streets was executed by lamplight. On no oceasion was the running 
of the tramways arrested, Owing to the change of system having been 
introduced during construction, the invert on a length of 539 metres 
had to be constructed by lamplight in a sewer of 1°20 high and 1°00 
broad. 

The trenching in the native quarters, which in places reached a depth 
of 3°50 in streets only from 4 to 6 metres wide was especially difficult 
and dangerous. Heavy timbering was here used, the struts being so 
close together that the pipes had literally to be threaded into position, 
Most of the houses having very shallow foundations had to be shored 
up, an unforeseen and heavy expense and one which will play an 
important part in any complete Cairo sewage scheme. The cubic 
metre of excavation here cost 0.258 mill., owing to the difficulty of 
carrying the earth, basket by basket, along a track sometimes only 
1-00 wide and serving for the entire trathe of the street, 


— jli — 


Great difficulties were caused by the high level of the infiltration 
water. Trenching Was commenced at the main sewer end, and the 
latter then served to drain off a portion of the water towards the outfall, 
where a pump lifted it into the Ismuailiyah Canal, Three workmen 
were unfortunately killed during the progress of the work, one by an 
earth slip and two by the bursting of a mosque cesspool into an old 
empty sewer which was being explored. The stench arising from the 
infiltration water in the native quarter trenches added greatly to the 
discomfort of the supervising engineers, 

All pipes except those constructed on the Monier system are laid on 
a concrete bed, This is composed of cement when much below infiltra- 
tion level and of homra when at higher levels. All guilley and manhole 
pits on the pipe line are made of basalt and cement concrete 0-20 
metres thick. The masonry manhole pits are constructed of brick in 
cement, 

The grading of this drainage system necessitated considerable changes 
in the level of several streets, The Fagallah road was thus rained 
0-58 metres on a length of 472 metres, 

Owing to the existence of two large water mains in this street our 
drain had to be placed between the double line of tramway, Traffic 
was carried on one line bat was never suspended. 

In spite of all tnforeseen expenditure the total cost of this work wis 
only £21,174 (ex customs) or £E.5445 less than my estimate of the 
18th June, 1901 (£E.24,619). The rates per linear metre work out as 
follows:— 


x E 

Remodelling of existing old sewer... 5.0 cc. cas cee wee awe 1,650) 
New egg-shaped sewer .,. Caer wae; eas upew, esap ope ene 
Monier cement pipes... civ wees fete ‘Wu ssl aa iia. eae 
Enamelled stoneware pipes O45... ows) 42 Tekin) HX Ge Goa), ee 
ws 1d i Ura) bee " "ea tom aoe oma 1.495 

i CEG iss: sae wie: thet Jace Jada, ee 


Gully. pits including cast-iron cover (each)... ee ie ee «=| BRED 


It is entirely due to the energy and resource of Mr. Rebou! and his 
able assistants, Messrs, Rolheb and Schoechlin, that this difficult piece 
of work could be completed in the very short period of 206 days. We 
are further much indebted to the Director General, Sanitary Servi ice, andl 
Price Bey for assistance and advice in the preparation of the project, 
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Summary of Bur.prnas CONSTRUCTED sINcE 1895. 





















Lower Egypt. | Upper Egypt. Total, 
LE. EE fe 
New Buildings constructed since 1895} = 470,604 $1,224 SOL 87s 
New Buildings being constructed 180.391 ail 225,682 
778,560 


11s o15 


#E.778,560 (@ 49 
Additional credit for repairs required... ... ... LEA 892 


Scmmary of Brinpincs coxsTRucreD stsce 1895. 











Lower Egypt. | Upper Egypt. 





£E. | £k £k. 
New Buildings constructed since 1895, = 470,654 $1,224 oo 878 
New Buildings being constructed 180,391 | 37.291 226,652 
778,560 


HOO ONS 118,515 


£E.778,560 @ 4% 


Additional eredit for repairs required... ... ... £H.d,892 
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Summary oF BUILDINGS CONSTRUCTED SINCE 1895, 




















| Lower Egypt. | Upper Egypt. Total. 
£E. LE. cK 
New Buildings constructed since 1895 470,654 BL 224 551,878 
New Buildings being constructed a7 201 995,082 
LI8,515 778,560 





£E.778,500 (@ 496 


Additional credit for repairs required... ... ... £E8,892 
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REPORT ON THE SURVEY DEPARTMENT 
4902 


LY 


Carr. H, G. LYONS, n.e., 


DIRKOTORGENERAL, SURVEY DEPARTMENT. 
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SURVEY DEPARTMENT REPORT, 1901, 


The report on the Survey Department in previous years has recorded !tm4action. 
only the amount of work done, and no deseription of the methods 
employed was given, since they were being modified as rapidly as was 
possible without delaying the work. : 

During the year 1901 the work has heen carried out more systema- 
tically than in previous years, aince the reoraanization effected in 1808 
and L800 has had time ta develope and since the revision of the portion 
of the Revenue Survey which the Government Lands Department had 
handed over for correction, has been completed. 

Hitherto, owing to the intermixture of work of different classes, 1t 
has not been possible to form an accurate estimate of the actual cost: 
of survey work. For 1901 this em le done to some extent, but it 
will not be until 1902 that a really satisfactory disenssion of the cost 
can be undertuken, since the whole of the survey work will then be 
based on triangulation and earried out on a single definite plan. 

The Ministry of Finunee, in accordance with the Khedivial Decree 
of 10th May, 1899, requires that two Mudirias should be ready for the 
Reassessment of their Land Tax by midsummer at the latest, each 
year, with the land rewisters compiled and the maps printed. 

This necessitates an outturn from 600,000 te 700,000 feddans* 
annually, and if every village cannot be reassessed before the end of 
the vear allotted, the imposition of the new tax mites on the whole 
province is postponed for a year, Thus it is of primary importance 
that each Mudiria should be completed within the allotted term, so that 
many expedients have to be adopted to improve the quality of the 
work without, even temporarily, reducing the outturn. 

For instance, Menufia province has been surveyed without trangn- 
lation by means of a series of closed polygons traversed with theodolites 
(the old method) because the reassessment of that Mudiria had to take 
place it (902 a8 well as that of the Fayum, so that the survey could 


°1 feddan = lies acres = (F120) hectare. I @yuare kilometre = 23846 feddana, 
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not be delayed till a triangulation was prepared. This is the last 
province which will be so surveyed, and all others will be properly 
triangulated. The greatest trouble and delay has been experienced in 
the traversing, the stage of the work which follows the triangulation 
and provides fixed points at the rate of about sixteen per square kilometre 
for the control of the chain survey. These points have been marked 
hitherto by roughly dressed stones sunk 30-40 centimetres in the 
eround. There has always been a certain number of them lost by 
accident or theft and the lines determined by them have to be 
retraversed. which entails additional expense and a delay to the detail 
work. Never, however, has this reached such proportions as it has done 
in the Fayum, where sometimes as many as fifteen and twenty stones 
were missing from a single village. The village sheikhs are shown 
the position of the stones when first fixed, andl were usually (now 
invariably) given a descriptive list of them besides, they also signed a 
receipt for them. The Mudiria took written undertakings from the 
Omdas that the marks should be respected but these proved worthless; 
the same removal of marks went on undiminished till the end of the 
survey, and enough work has been dene in the Fayum to survey a 
province half as large again. In consequence, the preliminary work 
(Traversing) in Qaliubia and Daqalilia is seven months behindhand 
owing to the constant re-traversing required in the Fayum, and the 
staff will have to be doubled at least in order to be ready for the detail 
survey in time next year, 

It appears that locnl authorities are unable to ensure that the marks 
should be respected, and therefore the only means of keeping up to 
the scale of work required by the Finance Ministry is to have a stall 
employed capable of turning out at least 800,000 feddans annually 
under favourable conditions, by which means delays such as those 
mentioned will not endanger the reassessment work, 

Another point to which I would specially draw attention is the 
system still in use in the Mudirias for caleulating areas, In many, if 
not in most, Mudirias the employés who enquire into complaints against 
survey work can only compute the areas of plots according to the 
Coptic rules, which date from ancient Egyptian times, According to 
these, the area of a triangle is equal to the mean of two sides multiplied 
by half the base, and that of any four-sided figure is the product of 
the means of the opposite sides. | 

These rules are inaccurate and yive results almost always in excess 
of the true values. In the ease of an equilateral triangle the error is } 
of the whole or 12°5'% in excess, while for a parallelogram with an 
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angle of 45° the area they obtain is to the correct area as 141 is to 
100 or 41% in excess, All old measurements of land were worked 
out by these rules, and this ts an explanation of the large area which 
has had to be relieved of tax as stated by the Financial Adviser in his 
note recently published. 

The present action of the Mudiria surveyors in reporting the survey 
results as wrong when compared with those they obtain by the above 
rules is calculated to discredit the work of the Survey in the country. 
Great care is taken in calculating the areas of plots, three independent 
checks being applied. 

Any areas corrected by these old methods in the land registers will 
‘ntroduce errors except in the case of rectangular plots ; these indeed 
are Jargely in the majority, but there are also many irregular, or 
triangular plots. 

The instruction class tarned ont ninety-two young surveyors during 
the vear, of which ten were messalin from Taftishes who were trained 
fur employment as junior engineers, eight trained in plane-table work 
to be employed on the revision of topographical maps, while the 
remaining seventy-three were trained for the chain survey of the 
Revenue Survey, and one for theodolite traverse work. Of youths so 
tained about 4 to 4% are subsequently dismissed as not continuing to 
improve sufficiently, while others resign, not liking field work, and 
some are promoted to Engineers. 

The wastage from all these causes amounts to about forty a year. 

The Library of the Department has been increased by a large 
number of books and maps, mostly presented by the Observatories and 
Surveys of other countries with whom publications are exchanged. 

The total number of books, pamphlets and maps in the Library up 
to the 3lst December, 1901, was 2,755. 








During the year there were added :— 
a 

Harve ew 
ard Mape, 

parplleta, 
Purchased 44.0 cee nee nee eee 151 4 
Prosented ... 0 ese eee see ae 523 478 
Total... . 74 | faz 





The improvement reported last year in the sale of maps and tracings 
has been fully maintained, though many more could be sold if it could , 


be brought to the knowledge of the small landowners that they were 
readily obtainable, One bar to their ready sale is that the charge at 
the Mudirias for an extract from the registers is 430 milliemes, anil 
without such an extract giving the numbers of their plots, few under- 
stand a map sufficiently to locate their own land, so that a proprietor 
has first to pay the above charge at the Mudiria before he knows 
which map-sheet (price 50 milliemes) to buy ; this charge of 440 mul- 
liemes is the same for all, there not being a sliding scale of fees. 










Tirtal. 

ck. 
1S! L305 285.3 
1) $365,0 hos 4 
Lowi Ait SOLA 


Recently a notice has been printed on the back of the Survey 
statement, given to cach landowner, that maps are procurable at 40 
milliemes per sheet. 

The numbers of maps and publications issued from the map store 
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Ange Publications 
TEAR. = : —_—— - 
Free. On reparment. Frew, On repeynvernt. 
1M) 2450 Bur L738 1s 
1904 94.550) 2847 CW) 209 


The free issue of maps is mainly accounted for hy the following 
issues of the village maps of the Revenue Survey :— 

Sixteen copies of each map to Finance Ministry. 

Three copies of each map to Irrigation Cirele concerned. 

Two copies of each map to Khedivial Library, 

The large number of publications issued free is due to the monthly 
statements of the meteorological observations which are taken at the 
different stations and which are supplied to Government Departments, 
aud sent to other observatories andl weather services in exchange. 

On the 3ist December, 1X1, there were in the map store 18,000 
printed map-sheets and 21,474 books and pamphlets, besides all original 
maps. ete, 
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The approximate average cost of the survey of a square kilometre 
from the data given below in this report would be :— 
2E. Mill, 
Major triangulation 2... ee ee ee OG 
Minor trianmulation .. swe oe ae O 8 
Theodolite traverse sce ess eee vee vee 200 
Detail SUPVOV.. ses Beret eee bak a sy 





Totnl® ... .. «. 6 217 per i re kilometre, or 
: 26°71 mulls per feddan, 
Besides, the cost of compiling the registers = 2 747 


This may be capable of reduction, hut the rate at which work has to 
be turned out (3,000 square kilometres per annum surveyed On it 
geale of g.j9, printed and published, besides the compilation of the 
Arabic registers), often necessitates the employment of surveyors who 
should have longer training. This leads to errors which have to be 
corrected, and so the expenses are increased, 


The department at present 1s divided as follows :— 
I.—Surveying. 
IL.—Preparation and Reproduction of Maps and Plans, 
[f.—The Observatory. 
1V.—Meteorology and Weather Service. 
VY .—Geological Survey, 
VI.—Analyses, and Testing of Materials, ete. 


1,—Survey iri comprises — 

(«) The parties engaged on the major and minor triangulation. 

(b) The computing office, where the observations are reduced and 
checked, and where the field-sheets for the Revenue Survey 
etc., are projected. 

(c) The theodolite traverse parties, who do the fixing of points 
at short intervals after the Minor triangulation. 

(?) The detail cham survey which is executed on a scale of gs\ay- 

(¢) Revision of incorrect work, and the bringing up to date of the 
Revenue maps and preparing them for reproduction on 
smaller scales as topographical maps. 

IL—The Drawing Office receives the field-maps, prepares fair 
drawings of them when necessary, and reproduces them by lithography 
or zincography. A considerable number of plans, ete., are reproduced 
for other Government Departments. 

* This i# the actual cost of Survey only, and iloea not Include Tnspectore’ pay, nor the cot of 


‘iatrucenta, materiale, or hose rent, The cost of computation is likewite omitted, since [tf could 
not be separated from much other computing done during the year 1801, 


Triangulation. 


Computing 
fice, 
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IT. it Abbassia, but which is shortly to be 
transferred to Helwan—is at present occupied with the routine work 
incidental to being the first Order Station of the newly organized weather 
service, which embraces Evypt and a considerable part of the Sudan. 
Other astronomical and physical work is also done, but mainly of an 
experimental nature seeing that new buildings are to be constructed. 

IV.—The Meteorological and weather service is directed by 
Mr. J. 1. Craig, who is in charge of the Computing Office, where the 
Meteorologieal results are redid and prepared for publication, 

V.—The work of the Geolovical Survey has been earried out during 
the year by three veologists, who are engaved in field work during the 
cooler six months, while the remainder of the year is occupied in the 
preparation of reports, and the arrangement of the collection in the New 
Museum, 

VI—The Chemical Laboratory, ut first formed for the analysis of 
rocks and stones collected by the Geolovical Survey, has recently greatly 
extended its seope of work by including building materials, soil and 
water from lands where new irrigation works are in progress, and 
recently, the testing of cement, together with crushing tests for bricks 
anid building stones, 


VIL—The Map Store is oceupied with the storage of maps, both 
originals and the printed editions, as well as the sale of these and other 
publications to Government Departments and to the public. 


During the year the major triangulation Of Dakahlia and Kaliubia 
was completed, while the minor triangulation was finished early in 1902, 

The Briinner standard base bar being still at the Bureau des Poids 
et Mesures at Paris, daderin’s wire apparatus was used for measuring a 
hase near Cairo, and a base of verification was measured near Sherbin in 
the North. 

In the autumn Mr, Villiers Stuart commenced the major triangu- 
lation in Qena and Girga, which are the next provinces to be surveyed. 


During the year 1901 the Computing Office, under Mr. J. 1. Craig, 
has Been: employed i in the reduction of the minor triangulation of the 
Fayum, the major triangulation and the bulk of the mmor triangula- 
tion of Dagahlia and Qaliubia, also the computation of the traverses 
and preparation of the field traverse maps for the use of the six 
Taftishes of the Revenue Survey in the markazes of Etsa, Fayum, 
Quesna, Menutia, Shibin el Kom and Sennures. For the purpose of 
comparison, however, some details of the major triangulation of the 


Fayum have been added, 


Farum Mason TRIANGULATION. 


The general form of the major triangulation of the Fayum is that 
of an elliptical ring of central polygons with sides of a mean length of ) 
8,700 metres, the greatest being 16,658 metresand the least 4,004 metres, 

The observations were made by Mr. P. Stadler who becan work 
there in November, 1898, and finished in October, 1899. No record 
was kept of the actual time employed in reconnaissance, but it did not 
differ much from the half the period, and may accordingly be estimated 
at about 180 days, the remainder being taken up in observations. The 
total number of stations was fifty-three and the total area triangulated 
2077 square kilometres. The cost of the whole was £E.678°410 muil- 
liemes, made up as follows :— 

ek. Mill. 
Salaries of personmel ... ... . a dace cass eee aoe eee 


Cost of transport of staff, instruments, materielsete, ... ... 191 90 
Cost of atution mirks co. cee nee ree cee eee eee ate nee 24 450 


To this, however, must be added the eost of the measurement of the 
base-line, which amounted to about £E.25, making the gross total for 
the major triangulation £E.705, or ££.0°339 per square kilometre. 

The angles were observed with 26-centimetre theodolite by Stirke 
and Kammerer, provided with micrometers reading to two seconds, 
The average error of closure of the triangles is 3°°°8. 

The base-line was measured on the desert south-east of Siala station, 
where an almost ideal site was obtained. After a reconnaissance the 
line was staked out, levelled, and the end mark laid down by an 
advance party in preparation for the actual measurement which was 
made in Angust, 1900, A steel tape, which had been carefully verified 
avainst a standard metre bar in the Central Office at Giza, was used, 
and after correction for temperature, tension and sag the following 
four measures of the base were obtained :— 

Motres, 
I. oan aes aoa ae om na oem 22d 
ae 200244508 
TH. inn a5 rrr} re) on eee og 2,0024178 
LV. fee Pra a rrr ae an ae 2 W245 1 


Mean... .:. 20024305 


The probable error, however, is only relative to the constants assumed 
for the tape. After the linear measurements, the azimuth was deter- 
mined from observations on Polaris, near elongation, and the latitude 
from the sumestar near culmination, The longitude was not determined 


directly, but a provisional value near enough for the computation of 
the survey was adopted from the gjjq map of the Public Works 
Ministry by measuring from two known potnts in the Nile Valley. 

The polygons of the triangulation had previously been reduced by 
the method of least sqynares, and the whole was tnale consistent in the 
manner indicated in Vol. Il, p. 159 of the “Account of the Great 
Trigonometrical Survey of Lidia.” 

In no case did the additional correction thus necessitated exceed 0'°16 
and the method, though avowedly rough and ready, was probably 
accurate enough for the circumstances of the case, The lengths of the 
sides were then calculated, and the back anil forward azimuths of a 
chain of sides extending round the whole trinngulation were computed. 
The azimuth of the starting line computed as the last line of the chain 
did not differ from its observed value by OL second, which gave a 
valuable check on the aceurracy of the computations in the previous 
part of the work. 

Minor Triangulation.—In the meatime the minor triangulation had 
been proceeding rapidly under the charge of Mr. Lebnan. The number 
of points occupied was 184, while nineteen inaccessible points such as 
sheikl’s tombs, minarets, ete., were determined by intersection and 
nsed as stibsiliary stations. The mean and maximum lengths of 
the sides were 3.000 and 5,935 metres respectively. The total area 
triangulated was 2,100 square kilometres, and the cost as follows:— 

£E, Mill. 
Salaries of personnel inn soa) eee wae ieuyt) pes ene ta Oe 
Transport oF material, instruments, ete... 0 6. 1... .. BRO 320 
Cost of stution marks ...0 20.0 se 7H QO) 


On = nee ae a. hsm 





Total ww. ws HS 320 
or £ELOAH per square kilometre, 


The average error of closure of the 330 triangles was 6'"6, One of 
the first effects of the triangulation was to bring to light the need of 
more careful work in the traversing, especially in measuring the lines, 
and much time was lost—but not altogether wasted—in waiting for the 
retraverse of the incorrect lines, seldom many in any one village, it is 
trae, but still sufficient to delay the preparation of the field-maps for 
the detailed survey. | 
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The major triangulation of these Mudirias was carried out in one 
piece, which took the shape of a long chain of central polygons extend- 
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ing from Cairo in a north-easterly direction to the Damietta mouth of 
the Nile. The reconnnissanee began on the Ist April, 1900, and opera- 
tions continued till the end of June, 1001. Owing to the number and 
extent of the palm-groves in the Delta, and the consequent expense 
that would have been incurred had theodolite stations been built of 
heivht sufficient to give clear rays over the trees, it was decided to 
make use as far as possible of minarets in the chief towns, employing 
the platforms as observing points and the vanes as signals. 

The total area triangulated (including part of Sharqia and Gharbin 
to enable the chain of triangle to be carried continuously from Qaliubia 
to Daqahlia) was 2,950 square kilometres, and the cost amounted to— 

ex. MUL 
Personnel ccc cae cae eee eee one nee nee nee ned eee 8 940 


Transport and station marks... ...0 e1. wes cee nee tee Hi 920 
Baseline ic. cece kd. wan Seek See) ae eee wee: lessee 120 000 


Total ... se. « 2400 850 





or £E.0478 per square kilometre. 

The angles were observed by Mr. Villiers Stuart with the 24-centi- 
metre theadolite. The number of principal points was forty-one, while 
four others were intersected but not actually oceupied for observation. 

The average of the error of closure of the forty-eight triangles was 
24 4 result sufficiently satisfactory when one remembers the unstable 
foothold and cramped positions afforded by the average minaret plat- 
form, and, further, the doubtful steadiness of the vanes in a strong 
wind. 

After measuring a provisional base on the hight railway from Man- 
sura to Simbellawin, Mr. Villiers Stuart came to Abbassia in-June, 1901, 
to fix definitely the site for the actual base-line, a suitable position for 
which had been selected on the desert about a hundred yards north of 
the old Suez road, near the Second Signal Tower. This was connected 
to the triangulation, the Observatory and the Venus Station, so that 
rood latitude and longitude values were got from the known positions 
of the latter two points, and in June, 1901, the actual measurement 
with the Jaderin 40-metre wires, which had recently been received 
from Stockholm, was begun. The whole was measured from east to 
west and the west to east four times in each direction with each wire. 
Simultaneous readings of the temperature of the air and the tension 
of the wire were taken, though in the reduction the former were 
discarded as differing apparently from the temperature of the wires 
themselves, which was deduced from their assumed erfiicient of expan- 
sion, The operations lasted ten days and gave as the result for the 
length of the line, 3,459°732 metres. 
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On the completion of this work an azimuth was measured by Mr. 
Wade from the Observatory to the Venus Station. The astronomical 
elements utilised were therefore :— 

Latitude of the Transit Instrument, Abbassia Observatory (from 
observations by Mr. Wade extending over a period of three 
months) 30° 4° 35°8 

Lonwitude of Venus Station (from the published results of the 1874 
Transit of Venus Party), 31° 16° 386 E, of Greenwich, 

Azimuth of Venus Station at the Observatory (towards the west 
from the south point of the meridian) 10° 0° 04°00, 


The eccentric angles had been centred with the help of the provi- 
sional base referred to above, and the errors had been adjusted by the 
method emploved for the Fayum, so that in October the latitude and 
longitude of all the principal stations, with the back and the forward 
azimuth of all the sides could be computed. The coordinates of the 
points were then computed and the work was available for checking 
the minor triangulation. 


Minor Triangulation —This had begun in December, 1900, and was 
carried out by the parties with the following districts :— 
Quliubia, Party I; 
South Dagahlia, Party IT ; 
North Dagahlia, Party LT; 
At the end of the year the three parties had almost completed their 
work. 
The cost amounted as follows :-— 
#E, Mill. 
Party L—Personmel as. ccc cae ew ees eee wee ses, oe LE OOD 
Framsport,:ete: of: sls lia ces ee Ge OL Ge GE 2986 
MMrES ase key veg. one fee, bier hy Hee) ee, eee AD 


Total, ss a. 491 B36 


£E. Mill. 
Party 1.—Pereontel ...0 2c. ccc see cee cee ee eee ee. 6462 000 


Transport, Qh: is BE dak gs es ee) EERE aoe 
UMS oy idkeys sue) ge cone? Gee tone tush Wik’) Gan oR) 


Totelii: ise: ai 634 374 

| £E. Mill. 
Porty [01.—Personmelic. aie ui jae eee ee ee eee, 985 000 
Transport, ete. die ta ae hh ieee ee i, ER 

PIS ney cans antes teas net iceget myacs cece eI 


Total... ws .. 485 807 
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Further details are given in the attached comparative table :— 
Mason TRIANGULATIONS, 


Fayuiti. Devo hibia-Qullutiin, 





Extent in square kilometres... see ven eee 2,077 2.950 
Time taken (days)... 20.0 cee aes see eeu oes ey I7() 
Stations occupied ... 0... 0 cen bee ue eee eee 53 il 
Limes observed cis vee cee eee tee nee ae 133 a3 
MT PUNNIES .., cee ene. neh, the. ard Cape! awe ‘aan #8 48 
Average length of side (metres)... 0.0... +] $700 15,000 
(Cost ( £E.) coe oun CT ee ee TUBA 125080) 

(‘ost per square kilometre (£E.) 9... we ose ead (497 
Cost por stution (£EL) 0. ..5 wee cee nee nee 13.2i4 1 458 
Average error of closure of triangles... ... ba a" 


enn eee nnn iiss Ss 


Mixon TRIANGULATIONS, 


Farum. | Qaliubia. Devanita, cere. 








Extent in square kilometres 42.0... «| 2,100 Ba0) on) | 1130 
Time taken (days) cee eee nee nee 407 ATH 424 380 
Sintions occupied =e, ake ee wee nee ai Tati 203 1H 
Tiines oliserved 16,0 cee cee eee nee tee ie 445 ATT) AO) 
Trimmgles: asc see ae. eee nee nee os che) SUL) SOG | 30d 
Average area (square kilometres) ...° . ing 25 27 a7 


OFM) | 2 8(W) ov) 
40.83 | GAT | 485.51 
0.592) O047 Le 
205 12°] ‘2.59 
ie 4°35 4 


Average length of side (metres)... 
Coat (455i) nce coun nes) ues ces 
Cost per square kilometre (2E.) 4. 
Cost per station (EEL)... eee ue 
Average error of closure of triangles 





Projection used for Maps.—In 1900 it was decided to employ the 
Gauss “couform”™ projection for the maps of the detailed survey, but 
as the necessary tables were not computed before the autumn when 
the sixth Taftish was formed to begin work in the Fayum, the map- 
sheets there were prepared on a polyhedral projection, with « different 
origin for each village. 

In Qaliubia and Dagahlia, however, conform rectangular coordinates 
were used, with an origin at the point the latitude and longitude of 
which were 30° N. lat. and 31° E, of Greenwich respectively. As the 
position of this point depends on the geographical coordinates of the 
Venus Station on the Mokattam, the latter becomes the virtual origin 
of coordinates for the triangulation, This projection will in future le: 
employed for the maps of the two mudirias just mentioned as well as for 
those of the mudirias south of Giza, and it will in addition serve for the 
maps of Giza and Fayum miudirias on the scales 4g) py and »sa/yo- 

A system of numeration of the map-sheets, based on those of the 
scale yo4po a8 unit, has been adopted, according to which the whole 
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country is first divided into quadrants by the axes, then subdivided 
into rows by parallels of latitude at distances of 36° and ito columns 
by meridians at distances of 45°. The position of a sheet is thus 
denoted by giving (1) the quadrant, (2) its row and (3) its column. 
The sheets on the acale phgq ure all divided similarly into sixteen 
cadastral sheets with consecutive numbering from 1 to 16, 

The cost of the computation of the triangulation was £.1.550 in 1900 
and £E458 in 1901, 


Traverse ComMrvratioy, 


During the year this section has been occupied with the comynitation 
of the traverses in part of Sherbin, and in the markazes of Shebin-el- 
Kom, Quesna, Sennures, Fayum-and Etsa. In the three first, since no 
triangulation was available for checking the traverse work, the method 
of reduction was different from that employed for the Fayum. Brietly, 
it consisted in selecting a large part of the markaz and so adjusting 
the boundary that it closed accurately. This done, the village boun- 
daries were then ad justed to close, and the same principle was applied 
to the internal village traverses, There was no cuarantee, however, 
that the corrections applied to common boundaries were justified, and 
the parts of a markaz left to the end were dependent to a certain extent 
on the system of adjustment adopted in the localities computed earlier. 
With a triangulation available where the errors of observation were of 
ia far sinaller order than those of the traverse, it became possible so to 
adjust the latter that there was a reasonable certainty of corrections 
not far from the true values being applied, Further, as each traverse 
was adjusted by comparison cath the nearest minor trianyle side, the 
corrections became as far as possible independent, and errors were 
prevented from accumulating, 

si the purpose of eee, traverse lines nre divided inte two 
run as nearly as possible in a straight line 
bom one wlan giletion Boint to the next, and seconlary, which form 
the lines between the former and each other, The main lines are 
adjusted to consistency with the triangle sides, and then the secondary 
are corrected 80 as to close accurately on the others. The corrected 
azimuth (2) of each line in a traverse having heen calculated, the 
ri s) gene aig = Cos x ee x to get the increments of 
the co-orihinntes OF ifs end pom. : 
formed on Brunsvign oe a souiKinac ne « ne a ie 

ich seven are now in 
constant use. The alvantages of using this machine in preference to 
working logarithmic tables are (1) rapidity, (2) @ gain in aceurney, 
(3) a erreater output in the work. When lovarithms are employed the 
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iables have to be opened at four places, necessarily far apart viz., 
to get the logarithm of the length of the side, those of the angular 
functions, and those of the products, whereas with the Brunsviga only 
one opening of the book is necessary, There is thus a lessening of 
the time consumed at this staze and a diminution by three-quarters 
of the risk of error in looking up the wrong logarithm. There isa 
further gain in accuracy in that the arithmetical part is purely mecha- 
nical and involves no more brain-work than is involved in turning a 
handle and reading a row of digits, The computers are able to 
continue work for six or seven hours a day against the four or five 
usually expected when tables alone are used, It is found that on the 
average fourteen points (i.e. twenty-eight multiplications with all the 
necessary checkings and re-computations) can be done per hour by one 
computer working with the Brunsviga machine. A total of about 
43,000 points were computed and checked at a cost of LEAGH, 

After computation of the increments of the co-ordinates, the total 
Northing or Southing and Easting or Westing from one triangulation 
point to another by g traverse route are calculated and adjusted to the 
values found from the minor triangulation, and « similar process is 
applied to the secondary or tie traverses. It is at this point that the 
greatest delay has hitherto occurred from the necessity of re-traversing 
lines where errors inadmissibly large have shown that grave carelessness 
has been exercised either in chaining or in booking the lengths. 

The co-ordinates of the points having been calculated, the latter are 
then plotted on the field sheets, which, after the traverse lines have 
been checked, are issued as skeleton maps to the Taftishes. 

This plotting is done by means of co-ordinatograph, a machine made 
ly Coradi, of Ziirich, by means of which points can be quickly and 
accurately plotted, As many as twenty-five to thirty points per hour 
can be easily plotted by means of it with an accuracy of one-tenth of a 
millimetre in their relative positions: 2,39) sheets were plotted with it 
during the year at a cost of LI175. 

The size of the map-sheets up to the present bas been 45x45 
centimetres, which, on a seale of gs'jq, represents a square of 1,125 
metres 10 leneth and breadth or just over S00 feddans. Karly in the 
year the question of allowing for the unavoidable shrinkage of the map- 
sheets after they had been plotted was discussed, anid a table issued to 
the taftishes to enable correction fo be made With a minimum of labour. 
The matter is one of very considerable importance,as will be shown, and 
in view of this, experiments with other classes of paper are being made 
to see if the shrinkage is absolutely unavoidable, From measurements 
of some sheets of Gharbia it was found that the average reduction in 
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area per sheet was almost exactly 3 feddans or 1%. But assuming 
that this is excessive and that 2 feddans per sheet is about the usual 
amount, this represents in the Fayum alone a loss of some 3,400 fed- 
dans of taxable land, which at an average tax of 100 P.T. the feddan 
would mean a direct loss to the Revenue of £E.3500 per annum, from 
one mudiria alone, In some few instances where the maps have been 
plotted in exceptionally dry weather, an increase in size has been found, 
but these cases are so infrequent that their effect on the above figures 
may be neglected, 

The office was further occupied during 1901 with the computations 
for the Sudan Almanac issued by the War Office, the Gregorian 
Calendar, the Imsakia or special alendar for the month of Ramadan, 
and the Natiga or Mahomedan Calendar all issued by the National 
Printing Departinent. 

The necessary computations for the new official almanac were also 
undertaken, and much of the information compiled m the. office, 


The first four months of the year the staff engaged in traversing with 
the theodolite were at work in Menufia and especially in the Fayum 
completing villages in these Merkazes, but after April 6 work was com- 
menced in Qaliubia and Daqahlia. The work, however, proceeded but 
slowly, since constant re-traversing and correction in the Fayum were 
necessitated by the repeated removal of survey marks as has already 
been described (vy. supra), Normally, the traverser runs a traverse 
from one point of the minor triangulation to another, the points being 
not more than 500 metres or less thar 100(metros apart, The angles 
are read (both face right and face left) with n 5” theodolite, and ‘the 
distances are mepaured twice with a chain, Seeondary traverses are 
run from the points thus fixed so as to furnish a traverse along the 
village boundary and as many cross-traverses as may be necessary for 
the chal survey of the village, | 

In the Fayum and in Qaliubia and Daqahlia sixteen points are fixed 
per square kilometre, an increase on what was usual three years ago 
when 3-7 were considered sufficient. This number (sixteen) is less 
than that used in Nurope where a similar system ts in use, but in Ley pt, 
where there are no hedges, few enclosures, and all the country 15 
practically on the same level, it seems to be sufficient. The cost of the 
stall which was working in Qaliubia and Da jlilia for 84 months was 
as follows :— 


£E. 
Saluries of traversers, chainmen, ete. ... 5... ... see wan awe, 006 
Travelling and other ORPMTIBGE ces uae asc sen: cue ‘eas nae’ wear LUO 
Freight and cost of stone marks 2.0... oe cee ace ace eT 
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For this sum there were traversed— 

















Feililans, Pointetraverted.| Lines chained 
Oa lin lites es eae =o me oom hee ane aes 40.805 2 Aly LS 
Daqalilia hae a5 soe tok alll aaa Ht id ‘bettel pal 

13.000 210 1306 








That is 394 square kilometres or 16 points and 4 kilometres of chain- 
age per square kilometre. 

The cost per square kilometre=£E.2.200, to which something has to 
be added for subsequent correction of re-traversing of errors, but the 
amount of this is not easily determinable as it varies widely in each 
village, being dependent not only on the care of the observer but also 
on the removal of the marks. 

The experiment of using small angle-irons driven well into the 
cround is being tried, as they are less conspicuous than stones and 
more easily identified as bearing the Government stamp; the earthenware 
drain pipes, much used in Europe for marking traverse points, would 
be too useful in the irrigation of their fields for the fellahin to leave 
them long in place. 

The average rate of traverse work has been seven points observed and 
1,660 metres chained per diem, including the days spent in putting 
down marks determining boundaries, making wp lists, ete., for a full 
working day spent in actual traversing the rate is on the average ten 
points and 3,000 metres per cliem, 


The Revenue Survey was carried out mostly in the provinces of Detail Survey. 


Menufia and Fayum, though there was « certain amount of work done 
to complete other provinces surveyed in the previous year. 

The very large area in Sherbin includes areas of waste land in the 
north of the Delta which could not be surveyed during the winter 
months as they were not dry enough. 

The following table Shows this in detail. 

As it is impossible to say exactly what proportion of work belongs 
to 1901, of that which was begun in 1900 and finished m 1901 or 
which was begun in 11 aft finished in 1902, the areas of such 
villages are given in the table under separate elie: The work in 
Tanta, Kafr el Zayat, Mehallet el Kobra, and Zifta merkazes was 
revision of work prev iously done, and had been returned in order to 
be brought up to date, 
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MERKA™, 100. | 0] 1 








11-12 Total. 

Feddans, Foddans. | Feddans. | Feddans, 

T anti eee bem i] .- ate =e . 2 a0,21% ars m2 1 } 
Kotr el Zoyat sie asp cee oe — 5,014 = 5,014 
Mehallet ef Kobra 9.2.0 wae ass — 40,022 — 45,629 
Yaitta eae i eae Ce] am af — 53, 793 aad ea 
Sheritivs sac ce cok = 207,230 |  — 207.230 
Borollasig on GA san! jas oe — fo ms 36,501 
Taln ba de i: ai 2 oe $2 tS AND is - ao, 204 
Shihin ol Kom ace -w0c! os = LAs 25,28 2041 
Pe 11.025 yal HO AGS Taheia 
(QUESTO... see os S gaat eee 2474 82,087 IS 386 
AVSHUNUUNT. cate sts 17,197 — 1i107 
Embaba... ni ies eee oa Pn) cL. Li ae oH. Lat 
(wien oon oo ano pmo eae aoe i241 —- 7 241 
a sane case cakes Gare et Lith _ 16,056 
EC V7 se oe ta 100,041 
og nn, rT =— HOS 24 (i772 
Bie dic: Sc Gs. elas ee ese 103.182 | 139,519 
Loua10 sibiddat | LOT 276 





The Revenue Survey is specially in charge of Mr. Humphreys, and 
to him is largely due this satisfactory result. The Inspectors of 
Taftishes have all improved both the quality and the rate of work, 
though they have many difheulties to contend with m keeping up to 
the rapid rate mow required by the Finance Ministry. 

The rate of work per 100 feddans as deduced from the villages 
actually begun and finished in the twelve months is slower than that 
viven in last year's report, This is ue to the very much closer country 
surveyed 3 in Menufia and to the difficulties met with in the Favum. 
Some of these have been indicated already, but what has mostly made 
the field-work slow is the irregular form of the holdings and also the 
deep ravines which eut up the province and in which are situated 
cultivated lands. 

The proportion of time spent in field-work to that in the preparation 
is much the same as Inst year though the actual time is sreater, 

The cost of work ean only be satisfac ‘torily arrived at from a 
wmnsiderable number of villages, since many causes may raise or lower 
the cost in special cases; the waste lands in the nana of the Delta 
(urollos and some of Sherbin) vive low values, while some close 
¥ illages of Fayum with irresvrular boundaries largely Incrense the 
expense, as also cloes the employment of newly trained surv evors who 
nt first work slowly, 

The following table ives the rate of work and the cost of work for 
certain villages in thirteen merkazes for which accurate data are 
available, 



































rer | tT | ser | tT Tee a | hd | 
5 
(MT —_ rile — Til ey | Poa rge Uy see fee ase SSF TORT. Ot pravgeap lie. pet "OGT wavoq) eo 
eTo — | (el — (tbe) eel TOR UE f= tee ee ee ee CTT GE paqapduod [ra MatoC) soTpOrngy 
"1 — Gs — Pit re.F GILT of i (roar ™ pagay Linon pit OORT *taqtiiosoc] tna) ) Ais 
ne, | T | cae |] 1 pest VF Chee qe oft eee (TOG T mt papayas. pu OOGT Wmieq) wary 
1a1 r | ov | — | SFE We SO Le Or fo Chg ME peqayditos pu QoOgT Umsoq) qnqtugy 
SLI & ONT T GRD ae CGC re ft COST tt paroplmoa pre OOGT ory anetog) ney, 
OLT [ LOT T Cf he i OLT ET HL “ee (UT06E MU! pay Tuios pee Cy, Ulaog) UtuEtt Ey 
is) i [eG é (MOT COLT Perel Be tho (TOGT UF posapdarog put une] muisani() 
aT of Lid | Cys i (Hi! Mahe ae ce pees cee eee) eee Teeny a te oy pur Tn Bl A 
ort l Hai I Sut rlel OTT gv (TOG T Ub paqayitued pus unseq) Woy, po Uys 
Cts — [ULhe I Te-0 Gb hoot Or yet os Crag T ut pagopdtitos prt una) saan 
bet | US t (L-f be ote OFG'R t see eee ere ae eee TAD ttl paijopdiog pen eet) UNA ay 
out — | Its ji GL onl LEE ae ue foo COG UE payopduros pam tmaaq) wey GT 
‘ww | MR “TH i 
‘Spt “yp bth a= FE] Od pe leeatr | ane « S 
. “Plated “aateprprag UN =— = L 
_ | = 2 “TMEV IX 
muy ns 5 
“ep pey (wie rf) ie Ue  ppay HOT dial wAmEy F is 


‘SNVOU (OT 


WHd AMAWOS HONWAMY, 40 L280.) tLS¥ 





WELT, 


Method of 
work, 


— Ho — 


The map-sheets with the fixed points plotted on them are issued to 
the surveyors, who fill in the detail on the ground, The rate of work 
necessary will not allow of this being entered up in a field-book by one 
surveyor and then plotted independently by another, The same man 
chains up the detail and plots it on the field-sheet. For the same 
reason all areas are caleulated graphically on the sheets instead of being 
computed from the measured dimensions. When the detail has been 
surveyed and drawn on the map, special employes calculate out the 
areas hy means of a computing scale, which ts especially divided to give 
the result in feddans, qirats and sahms, This is done twice indepen- 
dently, and the results then compared by a senior employé by whom 
discrepancies are examined, Besides this, each subdivision (Hod) is 
measured on the map with a planimeter, and this result should equal 
the sum of the areas of the plots in the Hod, 

Similarly, the sum of the areas of the Hods is compared with the total 
area of the villawe, which is computed from the theodolite traverse and 
is furnished by the Central Office, 

The principal difficulties are that proprietors frequently do not attend 
to point out their lands, and consequently they are wrongly surveyed; 
also that some proprietors have encroached on the land of others and 
each maintains the land is lis, Existing registers only show the total 
of each man’s land in a village, but give few or no indications as to 
where it is located. Now, besides posting a notice of survey in the 
village, a notice is sent by post to every non-resident proprietor whose 
address can be ascertained. As soon as the Village has been mappect 
and the registers are completed, the result is read out in the village ane 
a slip is given to every landowner showing the result of the survey for 
his lands, and notifving him that any complaint will be examined if 
presented within thirty days, after which interval the fair copies of the 
registers are made and sent to the Finance Ministry, 

This last notification has only been recently ttroduced; it has 
increased somewhat the work of the survey but should reduce errors 
and subsequent complaints. Every effort is being made to obtain 
correct results, but the indifference of the landowners often renders it 
no éasy tuavtter, 

The cultivated land in ory pot is much subdivided, especially m the 
most fertile parts. The following table gives an idea of the subdivision 
in the provinces of Giza, Menutia and Fayum, The most marked 
feature is the long narrow fields, which are well shown in the Lahun 
village where they are of exceptional length, 
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The following table shows for certain merkazes the percentage of 
holdings under 12 qirats (2,100 square metres) and under 4 feddans 
(21,000 square metres), but for many of these.two and three or even 
more names of proprietors have to be recorded, 
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The Drawing Office has printed during the year 1901 a considerable 
number of maps as well as plans, plates for reports, ete., showing an 
increase on the previous year. Rewisters and forms needed for the 
Revenue Survey are also lithographed in large numbers. 

However, neither the amount of work done nor the quality of the 
fuir drawing were up to the requirements of the Department. Almost 
all the European draughtsmen obtainable in Egypt have been trained 
in Architectural drawing and have very little knowledge of map- 
drawing, while Egyptian dranzhtsmen have usually but an elementary 
asquaintance with either. To improve this Mr. Wiltshire, who had 
civhteen years’ experience as a draughtsman in the Ordnance Survey 
Office at Southampton, was put in charge of a small staff consisting 
mainly of young Egyptian employés who had a slight knowledge of 
drawing. 

During the year great improvement was made both in the quality of 
the work and in rapidity of execution, 


— $5 —— 


The fair drawings of all maps and such compilation as is necessary 
for toporraplical maps, plins for reports, ete., are now made in this 
office, and these fair drawings are furnishe:| to the litographie office for 
reproduction which has given much better results than when the whole 
work was done in one office, 

Mr. R. M. Hansard joined the Department im December and took 
over charge of the drawing and reproduction work, as H, Ravon Bey 
was absent through illness a considerable part of the winter. 

At the end of the year the drawing and reproduction staff consisted 
of :— 





Eurapeaia | Egyptiata. Tivtal. 
Lithographic driughtamen 24.0... ee ase 1) 2 il 
Dranghtsmen on village maps (autography)... —_ A) A) 
Topouraphie draughtemen ... 0 uu. vee aes 4 17 ?| 
Lithographic printers es 4 —t 4 
Assistunt primters: 20.0 cc. ccs aes tae eee = i5 li 





i 
= 
icy | 
qa 

q 
— 





At present it appears almost impossible to obtain Egyptians as good 
lithographic draughtsmen, engravers, or hear printers. 

Those who can be employed as assistant printers have seldom the 
necessary education to become good head printers. 

The reproduction of the village maps by autography is done by 
Keyptian draughtsmen, but there are few of them at present who are 
COM pCtent to draw fine work or to Chenive on ShOMG, 

When the maps of the Revenue Survey are received from the 
Inspectors in charge of the field Survey Taftishes, they are passed to 
the Drawing Office for reproduction. This is done by autography, a 
tracing being made in lithographic ink on transfer tracing paper anc 
then transferred to zine in the ordinary way. 

The average cost of these Inaps per sheet, 45 centimetres square, is at 
present :— 

£E. Mill 
Cost of drawing and writing... 6.00 sc, see eee, nce, eee mee LC 
Cost of drawing and printing 48 copies oo... ck. ee, cee we OR 





. Total ss. a. aa 2 TH 





The actual cost of reproduction (about $4 milliemes per copy) would 
he much lower if a larger edition were printed, but it is at present more 
economical to keep the zine sheet, 
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The time taken to print an average village sheet is— 
Drawing and WOME ok! ie fie te. Gtk Cae! tae Wa eer BD hours 
Printing, @te....0 46.0 ee | 


coe oma eto | Pre.) mem fiom anh aan . os 
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12 hours 
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Besides the above work there is a large amount of tracing done on 
repayment for landowners in Behera, Sharqia and Gharbia, the maps of 
which were never printed; 591,550 feddans were traced during the 
last six months of the year at a charge of £1.252.157. 

During the same period 155,265 feddanus were traced free of charwe 
for the Ministry and for the Irrigation Circles. 

The number of maps printed and published during the year towether 
with the plans, diagrams, ete., was :— 
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As soon as the staff necessary for the Revenue Survey had heen 
organised and trained so that a sufficient area could be dealt with 
annually, the very urgent matter of Topographical Maps for the Lrriga- 
tion Service and also for other Government Departments could be 
taken in hand. 

Hitherto the only printed maps have been those of the various 
provinees on a seale of ypqiowa: Except Gharbia, Menufia, and Qalinbia 
for which no maps existed. 

The provinces of the Delta were triangulated and surveyed with the 
planetable between 1892 and 1897, but almost all the triangulation 
marks have been removeil and lost. As a temporary expedient, until 
sich time as a new triangulation can be carried owt, it has seemed best 
to prepare a provisional map which, though not absolutely accurate, 
would contain no error large enough to be detected in any group of 
six or eight sheets. The original field-sheets of the older survey have 
therefore been revised in the field and brought up to date im detail. 
These revised sheets have then been fitted together, corrected to the true 
meridian (since the old triangulation had been calculated on a magnetic 
meridian), and lithographed, 
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The staff consisted of six youny Egyptian surveyors trained in the 
Department, and under the supervision of Mr. IE. M. Dowson they 
have turned out very satisfactory work, 

At first promress was necessarily slow, but it quickly improved, and 
by the end of the year, i.e, in less than five months, thirty-four sheets 
containing 25 square kilometres hac been revised, 

These ineluded the town of Damanhur and the country between it 
and the Nile, 

Owing to the original map-sheets having been oriented to the Magnetie 
North it was necessary to redraw the work before the sheets were ready 
for reproduction, which was done so as to sive maps of (0) centimetres 
by 40 centimetres on a scale of yp haas “thus each map containing 
24 aquare kilometres. 

These maps are then transferred to stone by autographry and printed 
in black, with the main drains in green and all other water-courses in 
blue, 

The ditheulty of obtaining good European writing on the maps owing 
to the want of skilled writers, and to the fact that the photography 
could not be employes sine the ph tographiec atfice is not vet ready, 
has prevented these maps from being published in English and Arabic 
as was intended, but as they were urgently required they have been 
printed and issue i in, Arabic only for the present, but a second edition 
will shortly be issued in both wise 

As*soon as sufficient sheets on yahaq are ready, the publication of 
febeo Maps will be commenced, of which an English and an Arabic 
edition will be printed. 

The cost at present has been as follows:— 


ek. Mill 
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Survevors salaries ay aM? 
Travelling and other expenses 2.0 


Total for 850 syunre kilometres 
or £EL0.300 per square kilometre, 
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For 274 comes of a sheet coulitining 24 square Kilometres, 
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About 280 sheets will be necessary to complete the whole province 
of Behera, 


The time taken at present per sheet 1s:— 


Compiling and fair sonia ail Veda MiveveGe sia Geer tt ih days. 
Lithographing su) Wid ike soe une eee |) OUTS. 


The Abbassia Observatory has worked throughout the year on the Otseryatory. 
lines of the new organisation which was worked out during 1900, 
There have been some changes among the observers and Mansur Bey 
Sidky took up work at the Observatory in February and acted as assis- 
tant to the Superintendent. 

The work of installing and regulating the self-registering instruments 
having been completed, Mr. E. B. H. Wade, the Superintendent, has 
been able to resume the magnetic observations at Helwan which had 
been interrupted for six months, A complete set has been taken 
weekly. Observations on atmospheric electricity were commenced and 
are now being made recularly. The Observatory is now equipped to 
register automatically all the meteorological elements, as well as Harth 
Tremors, Detailed descriptions of the instruments and of the methods 
of observation and reduction are given in the annual meteorological 
Keport of the Department. 

The Standard Sidereal Clock was sent to London for cleaning, and to 
be fitted with electric contacts, and time signals are now transmitted 
daily to Port-Said, Alexandria, the Citadel, Cairo, and Wadi-Halfa. 

During the year the three-hourly observations for the years 1598 and 
1899 were published together with the mean values of the fifteen 
years 1869-1875, and IS74- 1898. This completes the publication of 
the old series of observations. Those for 1900 taken hourly are now 
in the press and will be shortly published. 

The meteorological stations which were working in 1900 were main- 
tained, and by an arrangement with the War Department several Sudan 
stations were equipped with apparatus, the observations being taken 
by an officer at the station. At the end of the year all these stations 
were visited by one of the Observatory Staff, Mansur Bey Sidki, who 
verified all the instruments and equipped some new stations. 


Abbassia Observatory (near Cairo) Ist Order Station. 
Alexandria, Beni-Suef, 
Port-Said. Assint. 

Barrage, Aswan. 


Sudan. 
Wadi Halfa, Diem (on White Nile). 
Berber, Wad Medani (on Blue Nile). 
Khartum. Suakin, 


Adis Ababa (Abyssinia). 
Raingall only. 
Fashoda. Roseires. 
Kassala. 


Telegraphic weather reports are sent daily from each of the above 
stations, except Adis Ababa and the Rainfall Stations, and from them 
a daily weather report is published, 

At the end of the year the daily telegrams which had been sent 
from Beirut by the kindness of the Rev. H. H. West of the Protestant 
College, were discontinued. In consequence of the irregularities of 
the Turkish Telegraphs the telegrams frequently arrived too late to be 
of use, and the cost of them was very heavy since the Ottoman 
Government would allow no free messages. 

Proposals have been made to exchange daily weather telegrams 
between Alexandria and Cyprus, which the Eastern Telegraph Company 
have kindly agreed to transit free of charge. 

The Public Works Department of Cyprus have informed this 
Department that arrangements are being made to take the necessary 
observations. 

The observations of all except rainfall stations are published im full 
monthly, and 110 copies are distributed to Government Departments, 
foreign observatories and weather services, while abstracts of them and 
the rainfall observations are published in the Annual Meteorological 
Keport. 

An Annual report containing the observations made at Abbassia 
Observatory during 1898 and 1899 has been published, and the mean 
values for the thirty years ending 1898 were given in it arranged for 
two periods of fifteen years. 

The Report for 1900 is in the press. 

In the Spring, tentative forecasts were issued when any noteworthy 
change in the weather conditions was indicated, and from lat November 
these were introduced regularly into the Daily Weather Report with 
the results shown in the appended table, 


Number of foreensts issued 2... .0. sce sac ace ccc wee cee, Fl 
Percentage of successes in Wind Direction... 2 5) Bhi Fes 
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The meteorological element that appears most difficult to forecast 
here is, as might be expected from experience in other countries, rain. 
For forecasting purposes Lower Egypt is divided into two districts, 
North Delta, and Cairo and neighbourhood, Weather prediction in 
Egypt labours under the disadvantage that there are no neighbouring 
stations to the westward from which most of the storms seem to Come, 
eo that a storm sometimes breaks before there is time to forward the 
warning to the coasts. It is hoped, however, that increased experience 
and knowledge acquired when the special problems of [Egyptian 
ineteorology are worked out will enable this branch to send forecasts 
that will be of value to shipping in the E. Mediterranean. It appears 
further from a study of the Daily Weather Reports that changes in 
the meteorological conditions over the Mediterranean rarely make 
themselves felt beyond Aswan, and that the Meteorology of the Sudan 
may be worked out independently of that of Lzypt proper. 
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Two of the Geologists, Mr. Beadnell and Dr. Hume, were employed oe 
on the Geological Survey of the Fayum and the 2nd Cataract res- 
pectively, while Mr. Barron was mostly engaged in the transfer of the 
collection to the new Geological Museum which was handed over to 
the Department in June. By December considerable progress had 
been made with the arrangement of the collection, and the remainder 
of the winter he was engaged in surveying the desert between Cairo 
and Suez, Dr. Hume's work at the 2nd and 3rd Cataracts consisted 
in a detailed examination and survey, similar to that which had been 
done previously by Dr. Ball at the Ist Cataract. Mr. Beadnell's work 
round the Fayum has resulted in finds of the highest scientific interest, 
He had in 1899 alrendy found bones of vertebrata in the Western 
Desert, near the Fayum, and in the spring of 1901 he visited the 
localities again in company with Dr, A.C, Andrews, of the British 
Museum, who was on leave in Egypt. This visit resulted in the 
discovery of bones of considerable importance, and further work im 
and near the same locality produced the remains of a rich and, for the 
most part, totally new fauna from the Upper Eocene Strata. These 
were sent to the British Museum for determination, and preliminary 
descriptions have been published by Dr. Andrews. In November, 
Mr. Beadnell continued work in and near the same locality and was 
rewarded by finding a magnificent series of fossil animals in extremely 
fine condition. In spite of the friable state of the bones, and the 
distance they have to be transported, numerous very fine specimens have 
already been safely deposited at the Museum for examination and 
description. 


Chamical 


Laboratory, 


Rig. 


Reports on Kharga, Farafra, and Daqhla 
during the year, 
Also Reports on the— 
Building Stones of Cairo, 
(reolory of Baharia Oasis, 
Geology of the Eastern Desert, 
Geology of Abu Roash, 
(reology of Kurkur Oasis, 
are in the press, and there are besides in preparation others on— 
The Peninsula of Sinai, 
The Fayum, 
The Nile Valley. 


The Chemical Laboratory under Mr. A. Lucas has carried out a 
large amount of analytical work, together with a report on the action 
of salts on building stones which is ready for printing, 

In 1901, 342 analyses were made against 246 in in the previous 
year i— 


Oasis were published 


Tarce I, 
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At the end of the year the standard measures of length and weight 
were placed in a room at Giza, which will be fitted up for the verifiea- 
tion of such weights and mensures as may be sent. A stone-crushing 
machine, already ordered, will also be erected there,so that such physical 
tests and measurements as are required by the Public Works Ministry 
may be carried out there. 


During the first three months of the year a line of survey including Bsitway 
levels was run from Korosko to No. 6 Station on the Wadi Halfa- P 
Abu Hamed line. 


H. G. LYONS. 


Sth April, 1902. 
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TECHNICAL DEPARTMENT. 


YEARLY REPORT, 1901. 


The work of this Service was carried out during the year 1901 in Steam Engine 
accordance with the Steam Engine Kegulations isaned on the Sth of 
November, 1900. The effeet and working of this Layha has proved 
very satisfactory. It has removed most of the difficulties under which 
the Service was labouring and has enabled it to act with more indepen- 
dence, and without that constant reference to the Contentieux which 
previously caused so much hinderance and delay. 

Articles I-IIL of the Decree have finally settled the question of 
Registration, and Art, LV settled the question of Inspection, 

Paragraph 3.of Art. [IL provided that all engine proprietors who had 
not a Rokhsa, or had not previously declared the existence of their 
establishments in accordance with the old regulations of 1896, should 
report or declare their existence to the Ministry within the period of 
sixty days from the date of issue of the new regulations. Engines 
thus declared would be considered as having Rokhsas, and become 
subject to the new inspection rules, Tl 108e that remained undeclared 
would be treated as newly established without Rokhsas and their owners 
dealt with accordingly, Many of the latter having lost the opportunity 
thus offered them, and not wishing to be put in eourt, came to the 
Service for Rokhsas, and the eet we wos glad to give them every 
assistance consistent with its i aapagees Thus the demands for 
Kokhsas during the year 1901 came to 325 as against 153 in 1900. 
This together ‘with forty-three remaining under consideration from 
the year before, and thirty-six received from the Mudiriehs for using 
pumping engines for industrial purposes, make a total of 402. 

Of this number, 336 were granted and sixty-six remain under consi- 
deration, 

Of the 336 receiving Rokhsas, 255 made application for test, were 
tested, and proving satisfactory were given their certificates and allowed 
to work, 

Up to the Sth of November, 1900, the date of issue of the Layha, 
only 614 establishments were considered registered and in order by the 


pe 
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terms of the new law: since then twenty more have been added by the 
Contentieux, being considere 1 by them as declared and also in confor- 

mity with the law, which with the 235 sanctioned for work during 
the yeur, make a total of 859 industrial engines working in conformity 
with the law up to the end of November, 1901. 

Many of the existing old engines, declared or undeclared, not being 
in order, steps had to be taken to force their owners to comply with the 
present regulations. For this it was found necessary to inspect and 
report on their engines before legul proceedings could be taken. 681 
such visits of inspection were tiadla: and 245 visits were mace for test- 
ing the engines sanctioned during the year, this makes the total 
number of inspections 896, 

I have here to remark that it was previously noticed that a great 
deal of time and money were unnecessarily spent in sending engineers 
to test boilers which were not ready, although demands by the owners 
had been made asking for test, anid stating at the same time that 
everything was done in accordance with the rerulations of the Service. 
Something had to be done to prevent this abuse, and Art. 7 was put 
in the new law, which made the Government liable for the expenses 
of the first visit only, any extra visit to be paid for by the ence 
owner. This had the desired effect, as very few of those trivial 
demands were received during the year. 

As regards contraventions, [ am lad to say we have, alse, been 
fairly successful, as we have, up to ‘the present, cuinedl most of our 
cases in both Native and Mixed Courts, 

To prevent the delay and annovanes formerly caused by outside 
experts appointed by the Courts to enquire into technical points in 
opposition to our inspectors, a Decree giving the Inspectors the right 
to appear before the Courts as Police Jwticiaire was issued on the L3th 
of April, 1901. Since the issue of this Deeree twenty-eight engine 
owners have been prosecuted before the Native Courts and ten befove 
the Mixed Tribunals, 

In the Native Courts eight were sentenced to s stop their engines, five 
were fined, and fifteen are still in Court. 

In the Mixed Tribunals, four were sentence:l to stop their engines, 
two were fined, one was acquitted, and three are still in Court. 

During the year one boiler exploded at Atfeh, in the Behera 
Province. This boiler was unauthorised and the [napecice had no 
knowledge of its existence. From enquiry it was found that the builer 
was out of work for m early ¢ ten years anl suddenly put into work a 
few days only before the explosion, It is also found that on the 
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night of the accident the driver left the boiler well lighted and went 
to sleep. Fortunately, no casualties happened, as no person was near 
the place at the time. 

At Messrs. Planta’s Factory a steam pipe burst at the flange and 
killed three men. They were sleeping on the top of the boiler, and 
could not get away before the steam and water scalded them to death. 

The great amount of work so suddenly thrown on the Service by 
the introduction of the new law was soon found to be more than 
Mr, Crawley and bis stuff, in spite of all their energy, could manage, 
and two engineers had to be added, both being paid from the Arsenal 
econotnies. One of theses engineers wis proposed for permanent 
employment and put on the budget for 1902 at the pay of £E.240 a 
vear, Mr. Crawley, the Inspector of >team Engines, was, on the 1st of 
November, promoted to the place of the late Sidky Bey as Director of 
Works. He is, however, still acting as Inspector of Steam Engines, xs 
io one is vet appointed in his place, He worked very hard, and was 
constantly travelling from place to place, and [ am glad to say that 
great praise is due to him and his staff for bringing the Service to its 
present state of efficiency. 


Twenty-three Rokhsas for irrigation fixed engines were delivered esigetion 
from the Techmical Service durtioe the year. These with 766 Rokhsas 
in hand before, make the total number of Rokhsas in hand 789. Their 
distribution among the different irrigation Circles is as follows:— 


ngines. 
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The fees received from the twenty-three Rokhsas given this year 
were EE1S2. 


The Rokhsas for quarries (in Cairo and its vicinity) given by this Quarries 
ve Service. 
Service to the end of 1900 were 653—158 old Rokhsas ¢ riven for life 
and 500 new Roksas given for a period of ten years, 
Of these, forty-eight are cancelled during 1901, six from the former, 
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by exchange, and forty-two from the latter, thirty-eight by expiration 
of time, three by exchange and one for contravention. 

The number of new Rokbaas given this year is thirty-seven, 

The total number now in hand ‘will thus be:— 


Old Rokhsas given for life (138-6) ... ne 
New Nokhsas given for 10 yveurs (500 — 42 +37) oe cc cee 19S 


Total... csc. one G27 
The fees received for the thirty-seven new Rokhsas were £12.617,550. 


Central L.—Arricies Prrcwasen or AMAR, 
= torres, 


(A) Jnstruments and camp equipments. 


SE. AMMYill, 
| England... .. ... 437 590 


Purchasedd From Barope I Franee Pr ee ee abet 297 
——- 15 817 
—t | War Offive (tents)... 178 400 

Made by Govt. Services « Sanitary Dept. 1.00 L000 
Arsemiul see eee eee 20 ONT 
———— 20) 057 

Purchased inthe country, ss. wie sie aie Gee ae ee SIO B95 
—_— 1,227 1069 


(5) Furntinre, 
A. MUM 


Furniture muide at the Arsenal, i age cece cn) OTS 3S 
= in Grhizeh-Ghezireh Pumping Station oe cee 48 BRS 
we purchase in Eeypt 20.0.2. eee ane nee nee 222 DO 


Hi GS 
Laie 8a 





H.—lerpeains to [werruMenrs, 
Repairs made at the Arsemnl...  ....0 .2. 0 cen nee nee eee eee eee )©=©6 408 BIB 


LOS? 666 





LIT.—Arricies Sop. 
£F. Mill, 
To the Survey Department ... 0.0. se. vee wee wee eee) OMB 
To the Reservoirs OpeIrtMeh ase be te. Sek ase ee 15 O00 
To Guirgn Directorate... 6. ase ee ae ee ee SCO 
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V.—ORrpeERS GIVEN TO THR STONES. 


LE. 
Pore aic {ifoverment Servis 3 
For receipt of articles i surahasal ae i“ = ™ al Us 
— ik — 


— i — 


The value of the articles delivered from the Stores was £F.1,977 


distributed as follows:— 


£ Fi. 

ae bon Department 11: se wan ewe cae, eee; asa caus sag sew | UOO 
Suilding ATG LAAE: wen 404. meee tin eye ae ter awd oe lem tare 
ye mera Mayes e Bervesc: vss vie wea Sieee dic AG Cee. sic ee od 
Techie BerviGlcas. ev eee pies wax cvew' fig Gade Jepet aaes ¥e5 i 
ATGGIty BQFVIOG.:.. nen ree. cee, ren june; spe 088 eer ase ase AH 
survey Department fe. le eae ew dee Ge ie ona Sk er 0 
Reservoir Service sae ceuey' Kae) Ive cfees wes “eal weed owas mea 
Totn] ... sa. w.. £E. L077 O77 

—_—_— 


The work executed in the Arsenal workshops, and the materials 7 — anid 


delivered from its stores, during the vear 1901, amounted in value to 





LEB0474. This amount was ‘distributed as follows:— 
£E, 
Value of work done for different branches of P.W.D. 2... 2... 24375 
‘ 6 other Government Departments ac jae }=6ee 
+ “ private Individuals... .c0 sce ase ane 305 
37,76 
Value of coals, oil, ete., for steamers 66.0 cee - cee eee nee eee OTS 
Total... .. «.. £E A071 


The sum charged to the different branches of the Ministry of Public 
Works was divided as follows:— 


£E. 

To Irrigation Service 9 4.0 aes eee eae nce ek ae tee ee LEDS 

To Reservoirs... 0... Seat aka ee i Waa LF Ee ace aa Faken “hae 

To Building and Tangim Service 0.0 ccc ces sce see aes ee QTL 

Fo Survey: Department sce vse sae) one) nie dew aan Sab ve TMi 

To Administrative Service, eee ieernr bee oe a | 
To Technical Service for repairs to steumers and maintenance 

of floating und Arsennl! plants... 2... 62.0 cee vee ase awe) 4,133 

Total. ac ace LE 24,278 

} —__——___—_ 


The distribution and cost of the work supplied to the other Govern- 
ment Departments are shown in the following statement :— 


£E; -Mill. 

Ministry of Justice: New Native Courts 2.00 2.0 6. 4. 1488 161 

“s OFF UMNGG cg tee sen) es, wee ices me come es |= OSE HOS 

. of Interior... ... te, HG siap,. ESET oe@l imee Soe eee 

of Poblic Inatrnetion 22. c.. ce ee ce cee’,_(s'T 4 

Siildn (aovermment ...  s.. wee GME 129) | 735 

Mudiriehs, Governorates, and Town Councils... os oo 4593 674 

Sanitary Service eT ee ie «LGU ae! total) Beet Hee ivaws 62 453 

Ratlwny Acmimtstrution ...0 ... 0 csc ase ase eee eee nee 52 3500) 

Wady Tulimat ... wih. Uk owen Ste -o ee 27 ARG 
Bowiamne eu5) sb teen Gas es es OE UREA Be AS ira 0 7 

Total... «. i £E.3913 239 


(a) 5165 tons of steel pipes were supplied this year to the Irrigation 
Services at the total cost of £E.8,151.234, including £E.297.736 for 
transport and in some cases erection in place. The rate per ton came 
to £10.15.7 as against £E.17.6 the year before, This economy is due 
partly to the reduction in price of materials and coals towards the latter 
end of the year, and partly to the reduction of labour caused by the 
introduction of hydraule rivetting and other new machinery, (The 
average price paid for steel plates being about £E.10 in January and 
February, and about £18.50 in November and December ; coals were 
bought at £E.1.90 per ton in March and £E.1.40 in November). 
These machines not only effected economy, but also prevented delay in 
delivery, and greatly improved the quality of the work ; 

(/) 205 tons of cast-iron grooves for £E.2,226.102, including trans- 
port and materials for connection ; 

(¢) 3,502 pieces of rewulating timbers for £E.2,455.955 ; 

(7) One house boat, five rowing boats, and one lighter for £E.501 : 

(e) Also some cast-iron piles and sundry other work which cod! 
£73. 963.711. 

The work for the Building and Tanzim Service consisted, as usual, 
of making and repairing carts, the rates being the same as mentioned 
in my last year’s report. 

The Survey* Department, and the other Services of the Ministry 
were mainly supplied with instrument repairs and office furniture and 
fittings. 

To meet the great demand on the Arsenal, especially for ironwork, 
and to ensure early delivery with good workmanship, it was found 
necessary to Increase the plant by the following machines; 

(ine hydraulic rivetter with accumulator ma pump complete, one 
stem shearing and punching machine, and one angle iron bending 
riachine in smith’s shop; one twist drill grinder and one prinding 
stone in the fitting shop; and one double roller girder over-head 
crane erected in the foundry. 

Besides the above, a new crane was made in the Arsenal for use in 
the fitting shop, new furnace was built in the smith’s shop for heating 
angle irons for the new bending machine, and an old crane, taken 
out of the store, was repaired and erected in the yard, for loading 
railway trucks. All the old plant was overhauled, the shop engine a 
some of the shop machine tools were repaired, a part of the old COrit- 
gated roof left from last year was renewed, and a new awning for the 
men was made. 

For the floatmmg plant, the dredger and some of the rowing boats 
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were repaired, and a few rooms, found necessary for storage and other 
use to the steamers, were built in the yard. 

The total cost of the above came to £E.1,980, £11,429 was paid 
from the Arsenal economies and £E.441 was charged on the Technical 
Service ordinary budget for the maintenance of steamers. 

The cost of materials bought, and entered in the Arsenal stores 
amounted to £E.18.137; of this amount materials to the value of 
£15,074 were ordered direct from Europe and £91.13,063 from local 
merchants. 

The quantity of materials delivered from the stores to the Arsenal 
workshops amounted in value to £E.16,067 and deck stores for the 
boats to the value of £1,607, 

Besides the above, iron and brass castings to the value of £E.SS817 
were turned out from the Arsenal foundry during the year and 
received in the stores. The quantity delivered to “different clients 
amounted in value to £E4,197 ; the balance, being £E.380 worth, 
was taken from the stock left in store from the vear ‘before: 

Labour cost 2EAL907, exclusive of foundry, which has a separate 
account showing 4B.1,284 for labour. The introduction of the new 
machines has greatly reduced the rate of labour, especially on Tron- 
work. This can be seen from the following comparison of the rate of 
labour per ton of steel pipes made for Irrigation during the last three 
years -— 


Hate of lutwetr peer ton 





mice of (otpwes. 
“E. 
1800 248 
1M) 24) 
]W01 203 





Although these machines were not put to work before half the year 
Was passed the economy in the rate is about £E.0.40 per ton. Thus 
the saving effected on the 416-6 tons of pipes made for the Irrigation 
Service this year will be £E.206.6; and as the rivetting, shearing and 
Bending machine to which this saving Of labour is due cost £1767. 
the amount saved will be 26-75% of the cost. The Arsenal will nok 
mun much by this economy, as Its oritts are limited by the Finance to 
only LO% of the net cost of the articles nade in the shops, in fact its 
profits will be reduced by the tenth of the amount economised ; the 
real gainers will be the Irrigation Services for whom the Arsenal 
turns Out most of its work. 
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Steamers.—Before flood season every steamer in the fleet, except 
the Messir, was thoroughly overhauled and repaired or furnished, as 
required, 

The Messir not being wanted for ordinary irrigation inspection 
service and only kept for extraordinary commissions, was not taken in 
hand till late in November. On examination her hull was found to 
he in a bad condition, and most of it required to be renewed, and as 
most of the woodwork was also found to be not fit for use again it 
was decided to do away with it and slightly alter the present arrange- 
ment of the cabins so as to vive her more berths and more deck room 
for passengers. These extensive repairs will take from five to six 
months to finish and will cost at least £E.500 or £E.600, 

The total cost of repairs and deck fittings to the steamers amounted 
to £E.2,000.727 ; the cost of coals and engine stores to £E2,677.971 : 
and the cost of the crew to £E.2,024.587. Thus the total eEXPCnses 
on the boats amounted to £E.6,703.285, shown in detail as follows :— 

















STEAMERS, 





AM. 

Nasratich ... HS 
Messir 13 
Tahta ... Lw7 
Kahira 523 
Bouluy =. lol 
Hefie ... 0. Aah 
Dendera ... Oy) 
Hekih... ... ahha 
Tawal coe et 
Lf ae 417 
Meris att 
No. f4 |... 131 
No 25a. 


Dredger 


Before concluding this section of my report [ would draw special 
attention to the good work done in the Arsenal by Mr. Curtis, the Chief 
Engineer, and his staff, to whose reat energy and practical experience 
the present efficiency of the Arsenal is chiefly due. 


M. ANIS, 


Chief of Technical Department. 
Cairo, 3rd April, 1902, 
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RAPPORT DU SERVICE DES ANTIQUITES 


§ I. — Service ADMINISTRATIF. 


Une partie des améliorations indiquées dans le rapport de ’an passé 
a pu étre introduite dans |'administration du Service, grice a l'anemen- 
tation de erédit qui nous a été accordée par le Ministre des Finances 
pour l'exercice 1901, Cette augmentation qui a été de 578 L.E. en 
tout, dont 168 L.E. pour les frais de déplacement, nous a permis de 
multiplier les inspections des Inspecteurs en chef et des Inspecteurs 
locaux : grice 4 ce redoublement d’activité, la protection des monuments 
et la défense des tells, koms et autres terrains antiques confies 4 notre 
garde a pu étre menée de fagon plus efficace. Toutefois, les sommes 
allouées se sont montrées insuffisantes & l’epreuve, et il devient, des 
imaintenant, nécessaire d’élargir encore cette allocation, si l'on veut 
confirmer les bons effets obtenus au cours de l'année 1901; en Ia 
portant 4 1,000 L.E. nous aurons, je lespére, de quoi fournir aux 
nécessités les plus pressantes pendant plusieurs annees. 


Inspection du Directeur général. — ENe «a duré trois mois, des 
premiers jours de décembre 1900 aux premiers de mars 1901, et elle 
n’a pu, faute de temps, insister que sur un petit nombre de localites 
tres importantes de la Movenne et de la Haute-Egypte. 1, dans 
plusieurs endroits, 4 Beni-Hassan, & El-Amarna, 4 Siout, a Dendeérah, 
au Ramesséum de Thebes, ’ Meédinet-Habou, 4 Esneéh, j'ai eu la satis- 
faction de reconnaitre que les monuments étaient en condition assez 
bonne, j'ai constaté presque partout ailleurs un deélabrement et une 
yetuste croissante, qui sont de nature 4 nous inspirer des craintes 
sérieuses pour un avenir prochain, Ainsi, le temple de Seti 1 4 Abydos 
‘avait frappé comme ayant vieilli singuli¢rement depuis la derni¢re fois 
que je l'avais yu en 1886, A Ia fin du mois de septembre dernier, j’y 
dépéchai M. Legrain pour en examiner toutes les parties, et les conclu- 
sions de son examen sont des plus ficheuses; tandis qu’en 1888, 


SS 


Grand Bey ne trouvait & y faire que des restaurations insignifiantes, 
d'une valeur de 50 L.E, environ, en 1901, M. Legrain estime que 
les réparations les plus urgentes exigeront une dépense de 500 L.E. 
i moms, et son évaluation me parait demeurer plutét en dessous 
de la realite. Au temple de Luxor, les architraves du petit édifice de 
Thoutmosis I] sont fendues et ne pourraient ¢tre maintenues en place 
qua la condition d’ttre étayées vigoureusement, A Gournah, toutes 
les chambres postérieures du temple de Séti 1 devront étre consolidées 
lune aprés l'autre & bréve échéance, Au tombeau du méme Pharaon, 
lun des piliers qui soutennient la seconde salle s'est abattu soudain 
‘dans la premitre quinzaine de janvier. En visitant Edfou vers le méme 
temps, les dalles énormes qui recouvrent la salle hypostyle m'avaient 
paru si endommagées que j'avais pris avec M, Carter les mesures 
nécessaires pour les consolider au moyen d'un systéme de poutres en fer, 
La grande pluie de trente-six heures qui survint quelques jours apres 
precipita les événements, et deux d'entre elles s’effondrérent sucees- 
sivement: si l'une des bandes de touristes qui envahissent le temple 
rerulicrement en cette saison s ‘était trouvée sur les lieux an moment 
de la chiite, nous aurions pu avoir une véritable catastrophe & déplorer. 
A Philew enfin, la double colonnade de Tibére, le petit sanctuaire 
d’Hathor, la porte et la chapelle des Antonins, le temple d’ Auguste, 
ne resisteront pas A l'effort de l'eau qui les atteindra, lorsque le 
barrage commencera 4 produire ses effets, & moins qu'on ne les prépare 
soigneusement & en subir le contact. Aprés avoir inspecté l'ile longue- 
ment avec M, Somers Clarke, plus rapidement avee M.le eapitaine Lyons 
et M. Fitzmaurice, nous en arriviimes & la conclusion que les travaux, 
pour étre bien conduits, devaient ¢tre partagés en deux séries, La 
reprise en sous-ceuvre des fondations nécessite des opérations de nature 
tres complexe dont il eft été peut-étre imprudent pour le Service 
Wassumer la responsabilité: celle des murs et des autres parties visibles 
rentre au contraire dans notre routine habituelle. [1 y a done liew de 
confier la premiére série i un ingénieur de profession que le Ministére 
des Travaux Publics désiynera: lorsque les sous-sol auront été raffermis 
enti¢rement, nous aurons besoin de six ou limit mois afin d'achever lu 
mise en état des superstructures, 

Nl est résulté pour moi de cette inspection, un peu sommaire encore 
par endroits, la conviction que les temples et les hypogées de 'Eeypte 
ont beaucoup souffert dans ces derniers temps, et que nous devrons les 
reprendre les uns apres les autres, si nous voulons les conserver dans 
leur état présent. Le mal semble s'étre fait subitement et il a des causes 
multiples: la principale en est dans les déblaiements non accomparnes 
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de restaurations qui se sont continués depuis un demi-siéele. Les ruines 
égyptiennes présentent une masse si imposante et elles donnent telle- 
ment la sensation de lindestruetibilité, qu'on n’a pas songé des labord 
i prendre toutes Jes précautions qu'il aurait fallu an moment ot. on les 
déegagenit de leur lit de décombres. En deéblayant Luxor de 1884 4 
1886, javais eu le soin de réparer chaque colonne et chaq we pan de 
mur & mesure qu'il sortait de terre: les parties ainsi raffermies n’ont 
pas bouwé depuis lors. Tl en a ete de meme a Meédinet-Abou, et sur 
certains points des édifices de Karnak, mais partout ott la consolidation 
n'a pas marché de front avee le déblaiement, les monuments qui étaient 
tenus en place par les décombres, perdant soudain cet appui, n'ont 
plus pu toujours supporter leur propre poids: ils se sont taussés sur 
leurs bases rongées par le acbukh, leurs parties hautes se sont disloqueées, 
les architraves ou les gros blocs se sont fendus, et il a suff souvent 
d'un trés petit accident pour déterminer des éboulements consideérables. 
Il est temps encore de remeédier & cet état; mais, si la consolidation 
methodique n'est pas termincée d'ici vingt ans, je crains bien que le mal 
ne devienne irréparable, et que nos successeurs ‘apergoivent plus que 
des tas de pierres informes oh nous voyons maintenant (les edifices ou 
des portions d’édifices complets, 


Inspec teurs en cher. — L’intluence des inspecteurs en chef a continné 
i s'exercer de la manitre la plus heureuse, J'ai dit toutefois modifier 
léwerement l'étendue de leurs circonscriptions respectives, pour obvier 
aux inconvéenients qui résultaient du partage de la moudirieh de Kéneh 
entre les deux inspectorats: le territoire entier de cette moudirieh a été 
englobé dans l'inspectorat du Sud, dont la limite se trouve de la sorte 
reportée jusqu’d Nag Hamadi. Je n'ai pu, d’autre part, procéder i la 
création d'un troisi¢me inspectorat supérieur pour le Delta, l’organi- 
sation de cette province n’étant pas assez avaneée encore en ce qui 
concerne notre Service, 

M. Carter a pu inspecter rapidement la Nubie, jusqu’h Wadi-Halfa, 
et ila rapporte un projet sommaire de réparation des temples princi- 
paux de la région. Ils semblent avoir souffert plus encore que ceux de | 
Egypte propre, et le manque presque absolu de gardiens s'y fait 
eruellement sentir: dans plusieurs endroits, les fellabs en quete de 
-sébakh, n'étant surveillés par personne, poussent leurs fouilles jusque 
sous les fondations des édifices antiques, et ils ont provoqué |’écroule- 
ment de pylones et de chambres entieres. A [bsamboul, la déplorable 
habitude qu’ont les touristes de grimper sur les genoux du second 
colosse de droite pour se faire photographier menace de causer un 
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desastre irremédiable. Les fissures qui sillonnent l'une des jambes se 
sont élargies sous leurs efforts sans cesse répétés, et il est & craindre 
que d'énormes fragments ne se détachent; si cela arrivait, toute la 
partie supérieure du colosse glisserait et viendrait se briser sur le sol, 
Le seul gardien que nous entretenons & [bsamboul n'a ni la force, ni 
Tautorité nécessaire pour s Opposer aux ciprices des touristes. Au Nord 
de la cataracte, M. Carter a exécuté quelques travaux assez considé- 
rables, tels que la construction d'une partie de notre mur d’enceinte & 
Kom-Ombo et la consolidation du mur qui sépare la grande cour du 
Ramesséum de la salle hypostyle. I a réussi d surprendre plusieurs 
bandes de fouilleurs qui exploitaient la nécropole thébaine et i les 
imener devant les tribunaux, sans grand résultat pratique, ainsi qu'on 
le verra plus loin; par malheur, toute son activité n'a pas empécheé le 
pillage du tombean d’Amendthes LT. 

Javais, l'an dernier, aménagé ce tombeau de telle maniére qu'on ptit 
¥ laisser la momie du Pharaon sans danger de la part des: touristes, 
Le 24 novembre dernier, dans la nuit de dimanche au lundi, une bande 
W'indigenes, profitant soit d'une absence momentanée des ghafirs de 
varde, soit de leur manque de courage, brisa hk l'aide d'un levier en fer 
énorme cadenas qui fermait la porte de Vhypogée, et s'introduisant 
(lanes les chambres funéraires, tira la momie royale de son cercueil : des 
mains habiles fendirent le maillot sur la poitrine, & Ja recherche des 
hijoux qu'on supposait ¢tre cachés 4 cette place, et lnissérent le cadavre 
i demi depouillé sur le sol. La momie nue et sans nom qui était 
exposée dans l'antichambre fut brisée, avec l'espoir de trouver quelque 
trésor aux cavites de lestomae et du ventre: ne découvrant rien, les 
voleurs épargntrent les trois personnages qui étaient couchés cdte A 
cite dans l'une des cellules latérales, puis, pour ne pas se retirer les 
mains vides, ils enporterent la barque votive sur laquelle la momie de 
Vantichambre était étendue, L'inspecteur de Gournah, cheikh Mansour, 
et le reis Mohammed, apres avoir constaté les dégits, prévinrent la 
police de Louxor et rappelerent par télégramme M. Carter, alors en 
inspection & Assouan: Venquéte, menée avec vigueur, aboutit le 30 
novembre 4 Varrestation de deux des individus qui semblent avoir pris 
part & Vattaque. Au moment of j'écris ce rapport, les recherches ¢onti- 
nuent et tout fait espérer que les voleurs, une fois découverts, seront 
punis rigoureuzement. L'incident est facheux, en ce qu'il montre 
combien ped encore nous pPoOUuVvoOns com pter sur |e cOUrWwe OL sur ln 
vigilance des ghatirs auxquels nous sommes oblivés de confier la garde 
de nos monuments les plus précieux: les déwits matériels sont, apres 
tout, peu considérables, La momie du Pharaon n'‘avait sur elle aucun 
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objet de prix, et elle est intacte: la momie brisée avait été déji fouillée 
dans l’antiquité par les voleurs thébains; le bateau enfin, depouille 
depuis des siécles de son ornementation et réduit & ne plus étre qu'une 
carcnase en bois vermoulu, n'a pomnt de valeur vénale, et nous avons 
au Musée de Gizeh plusieurs autres bateaux du méme type mais beau- 
coup moins endommiages, 

L'activite de M. Quibell ne I'a pas eédé & celle de M. Carter, mais, 
par la force des choses, elle s'est éparpillée sur plus d’objets différents. 
M. Quibell a été oecupé surtout dans le Delta, oft la nécessité de lutter 
contre les empi¢tements incessants des fellahs nous oblige & une sur- 
veillance (le tous les instants, mais il a parcoura a plusieurs reprises ln 
Moyenne Egypte du Caire 2 Nag-Hamadi. II a pu entreprendre quelques 
fouilles rapides dans des endroits que nous ne pouvons protéger effica- 
cement et que nous avons, par consequent, tout avantage i explorer 
nous-meémes > il a rapporté ainsi de Kom Echgaou une collection curieuse 
de fragments byzantins et coptes. I] a rempli avee beaucoup de dévoue- 
ment une tache inerate et lourde. 

Inspecteurs locaus.—La création d'un poste d'inspecteur de troisi¢me 
classe m'a permis d’organiser la surveillance du Delta de la facon que 
javais indiquée dans mon rapport de l'an dernier. Il a été divisé en 
quatre circonscriptions, dont trois nouvelles: 1° Inspectorat de Zagazig, 
comprenant les deux moudiriehs de Dakahlieh et Charkieh; 2° Inspectorat 
de Benha, comprenant les deux moudiriehs de Ménoufieh et de 
Cralioubieh ; 3° Inspectorat de Tantah comprenant la moudirieh de 
Gharbieh et la plus grande portion de celle de Béhéra; 4° [nspectorat 
d’Alexandrie, comprenant la partie Nord-OQuest de la moudirieh de 
Behera, soit le gouvernorat d’Alexandrie, le district de Mariout et 
les trois markaz de Rosette, d’Abou-Hommos et de Kafr-el-Dawir. 
M. Botti, le conservateur du Musée d’Alexandrie, a bien voulu se 
charger de Vadministration de ce dernier inapectorat, et nous iw en 
devons d'autant plus de reconnaissance que nous n'avons pu lui ac- 
corder Vindemnite & laquelle ce sureroit de charges semblait lui donner 
droit: c'est au plus si nows sommes en mesure de lui allouer ses Frais de 
déplacement. Les trois autres inspectorats ont été répartis entre Ali ef- 
fendi Habib, que j'ai Iniesé & Zagazig, et dont l'éloge n'est plus & faire, 
Mohammed effendi Doheéir, que J'ai appelé du Fayoum pour le mettre 
& Benha, et un employe nouveau: Nesim effendi Yousef, qui nous avait 
ete recommandé par le Ministere des Finances et dont nous n‘avons 
qua nous lover pour le moment. Au 1% décembre 1901, Mohammed 
elfendi Dohéir a été mandé au Caire pour prendre part au déménagement, 


et son inspectorat placé provisoirement aux ordres de Nésim effendi 
Yousef pour le Ménoufieh, d’Ali effendi Habib pour le Galioubieh: 1 
reprendra son poste sitét que le déménagement sera terminé. J’ajoute, 
pour en finir avec ce qui concerne le Delta, que j'ai decide de confer 
au Musée d’Alexandrie tous les monuments qui viendraient 4 ¢tre 
découverts dans le quatri¢éme inspectorat, quils fussent egyptiens ou 

Le nombre et la répartition des inspectorats de la Haute Egypte sont 
demeurés les mémes que l’an dernier, mais il y a eu des changements 
dans le personnel, Deux inspecteurs nouveaux ont été nommes en rem- 
placement de deux autres qui avaient été reconnus insuffisants, Salib 
effendi Risk, ancien officier de l'armée, & Abydos, et le cheikh Moham- 
med Mansour i Gournah. Sobhi effendi Arif a été transféré de Dendérah 
au Fayoum oii il a achevé de remettre l'ordre: cette province, l'une de 
celles oi: la surveillance est le plus difficile 4 cause de l’exploitation & 
laquelle l'ont soumise les marchands d’antiquites, reprend peu & peu sa 
marche réguliére, et Sobhi effendi a reussi & enrayer sur quelques 
points I’activité des fouilleurs clandestins par des surprises heureuses, 
qui ont amené la confiscation de divers lots de papyrus, et, en dernier 
lieu, d'une curieuse statue d’époque romaine. Somme toute, lautorité 
du Service s‘affermit presque partout, et, le suects excitant le z¢le de nos 
inspecteurs indigenes, j'ai tout lieu d’espérer que l'amélioration s'accen- 
tuera (année en annee. 

Qu'il me soit permis, en attendant, d'attirer l'attention sur le traite- 
ment qui leur est fait. Réglé A une époque oit la vie cofitait moms cher, 
il n’a pas été augmenté depuis lors, et il est notoirement insuffisant 
aujourd'hui, Le reerutement, difficile en tout temps, menace de devenir 
plus difficile encore, et c'est & grand peine st Jai trouvé cette année 
trois hommes présentant Jes garanties nécessaires pour remplir les trots 
postes qui étaient vacants. Nous ne pourrons attirer et retenir des 
employés doués des qualités que la fonction exige qu’i la condition de 
relever le traitement d'entrée des inspecteurs de troisitme classe de 
48 L.E. & L.E. 60 et de porter leur cadre de L.E. 48-60 2 L.E. 60-96; 
daugmenter le nombre des inspecteurs de seconde classe, et de creer 
une seconde place d'inspecteur de premictre classe. La dépense serait 
minime et nous aurions le droit d'exiger de cette catégorie d’employes 
plus et mieux qu'ils ne font actuellement. 

Gariliens. — Le nombre de nos ghafirs permanents, qui était de 191 
l'année derniére, a été porté A197 dans le courant de la présente année, 
et la répartition en a été modifiée quelque pen, pour les besoins de l’or- 
ganisation nouvelle du Delta, 
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A fin novembre 1901, il étaient distribués entre les inspectorats et 
remuneres comme suit: 
Eee 
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Cette année encore, j'insisterai sur la situation anormale qui est faite 
4 notre Service. La plus grosse partie de ces traitements est imputee 
sur les ressources variables que nous fournissent les fonds des touristes 
et celui des carri¢res, soit 1,531 L.E. 800 sur un total de 2,740 L.E, 400, 
La nécessité de veiller sur les localités excentriques aussi bien que sur 
les grands sites monumentaux nous oblige 4 dépenser en frais de gur- 
diennage la plus grande partie des sommes qui, comme le fonds des 
fouilles et celui des touristes, devaient Gtre consacrés au deblaiement, a 
la consolidation et i l'entretien des monuments. Une circonstance 
fortuite qui cloignerait les voyageurs pour tne année nous contraindrait 
i licencier plus de la moitie des vhafirs, et & laisser des sites trés impor- 
tants sans défense contre les entreprises des chercheurs d’antiquites. 


Vente des matériaus anciens et prise du sébakh ou de la terre sur les 
sites antiques. — La vente des chalys et des autres materia, mieux 
régiée, a donné des résultats supérieurs & tous ceux que nous avions 
obtenus jusqu’’ présent: le produit au 30 novembre en ¢tait de 
595 LE. 405. Cette somme ne représente pas toutes les sommes que 
nous aurions pu encaisser de ce chef; dans les sites en effet of nous 
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wavens pas de gardiens 4 demeure, il est d’usage de prélever le salaire 
des ghafirs installés provisoirement jusqu’i la fin de lexplaitation, sur 
les prix verses par les acheteurs. Les recettes de cette année nous ont 
permis, en premier lieu, de diminuer de L.E. 250 la dette Morgan, puis 
de payer les frais impression des ouvrages qui seront mentionnés plus 
loin, & Particle Publications. 

Le projet de reglement que j'avais préesenté l'an dernier sar la prise 
du séhakh a été approuve avec quelques amendements par les différents 
ministeres qu'il intéressait,et les dispositions en ont été mises en vigneur 
par le moyen «none circulaire du Ministére de |'Intérieur, en date du 
é1 aotit 1901, adressée aux mondirs, aux gouverneurs, et d'une maniére 
generale aux chefs des grandes administrations gouvernementales. 
Depmnis lors, il a éte appliqué sans difficulté sérieuse, et la surveillance 
du Service a pu sexercer avec plus d'efficacité sur des sites qui lui 
échappaient enti¢rement, Des trouvailles heureuses ont montré quel 
profit le Musée en tirera, au fur et d mesure que l'application deviendra 
plus generale et plus réguliere ; c'est ainsi qu'il @ reeu un petit trésor 
de Injoux byzantins en or provenant de Tell-Ramsis, une statue trouvée 
aux Kimin-Fares, un colosse d’Achmoundéin, pour ne citer que les objets 
les plus importants. | 


Ajiaires contentieuses et projet de loi sur les antiquités. — A vouloir 
défendre les droits de "Etat éeyptien sur les monuments qui sortent du 
sol et sur les terrains antiques, le Service s'expose i entrer en conflit per- 
petuel avec les marchands ou les fouilleurs ainsi quavee les paysans qui 
tendent sans cesse & usurper Jes terrains du gouvernement, Loinsuffisance 
notoire de la legislation actuelle en ce qui concerne les questions juri- 
diques relatives aux antiquites m’a déterminé A agir avec une extréme 

ude a “tang Ls eel. ; = , it is a 
prudence, €C a 0 hecepler OU wD engager que les proces ou notre droit me 
semblait tre évident, Grice A cette precaution, nous avons eu le dessus 
dans deus ou trois affaires assez importantes pour creer des précécdents 
en notre faveur, affaire Mégalli-Kilada et Farag es-Sayed pour commerce 
7s ii an | je : * 7 = | “ 
(antiquites yolées notoirement, affaire de Dahshour pour fouilles 
nocturnes dans la nécropole memphite, affaire Abdoulmekki pour usur- 
pation de terrains antiques appartenant 4 I'Etat. La faiblesse des peines 
prononcees est telle malheureusement que, dans certains cas, les voleurs 
en sont moins découragés qu'encouragés A persévérer dans leurs prati- 

P + _-. + 4 ; r “4 
ques, Pour n’en citer qu'un exemple, M. Carter, want surpris au mois 
d'oetobre dernier deux des bandes qui exploitent la néeror le Thebes 
# Akh 1 =) i Llecro le cle ul] peu 
les gens qui les composaicnt ina co 1 ts les 1 por sea, 
4 . q ¢ Testen pos ent i condamnes les uns ih & les autres 4 
=, ‘ whence = +1 how Ta | LP a 
15 a Wamende : un mow plus tard, | uttaque sur le tombeau 
d’Aménothis I] avait lieu. 
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Il m‘a parn qu'il y avait intérét 4 réunir en un seul corps les dispo- 
sitions des lois, décrets et circulaires qui furent promulgués sur la 
mati¢re depuis le réegne de Mohammed-Ali, et de les compléter on i 
serait utile, J'ai donné & cette compilation la forme d'un projet de lo 
qui, examine officiensement par le eontentieux du Ministere des Travaux 
publics, est soumis en ce moment au Comité darchéologie. J’espere 
qu'il pourra étre discuté au cours de lan prochain : si le gouvernement 
en adopte les principes, nous aurons enfin wie arme qui nous permettra 
de lutter sans trop de désavantage contre les fouilleurs clandestins et 
contre les destructeurs de monuments. 


§ If. — Fovrnres et REPARATIONS. 


Fouilles des particuliers et des sociétés savantes, — La plupart de 
ces fouilles, ayant été déjh on devant étre prochainement l'objet de 
publications détaillées ou de rapports de la part des savants qui les ont 
exécutées, j'en signalerai tres briévement ici la nature et les résultats. 

L’ Académie de Berlin a complété les travaux qu’elle avait commences 
i Abonsir, et l'Institut francais d‘archéologie a poussé vigoureusement 
le déblaiement des restes de la pyramide du roi Didoufri, 4 Abou-Roach, 
au nord de Gizéh: M. Chassinat a eu lheureuse fortune de découvrir 
les fragments de nombreuses statues do Pharnaon, de la reine et des 
personnes de leur famille, et quelques pitces sont d'un fort beau style. 
M, Clédat a terminé la copie des peintures des tombeaux de Meir et 
commence l'exploration des ruines du couvent copte de Baouit. 

M. Gayet a continué les fouilles qu'il dirige 4 Cheikh-Abadéh et dans 
le voisinage pour le compte du Musée Guimet de Paris. Il y a recueilli 
son butin ordinaire d'étoffes et de momies byzantines, et, dans le 
nombre, les momies d'un anachoréte du nom de Sérapion et d'une 
certaine Thais, qui ont excité beaucoup de curiosité lorsqu’elles furent 
exposées i Paris. 

MM. Grenfell et Hunt ont exploité avec leur bonheur aceoutumé 
toute Ia région nord-est du Fayoum, et M, Pierre Jouguet a entrepris 
avee Jes subsides du gouvernement frangais l'exploration méthodique 
di bassin de Gharak et du site de Médinet Madi. Les nombreux frag- 
ments de papyrus quils ont découverts ont été emportés en Angleterre 
et en France pour y étre déroulés et dechiffrés: le partage entre les 
inventeurs et le Service n’aura lieu, selon l'usage, que lorsque l'étude 
en sera achevee. 

M. Reisner, aprés en avoir fini avee le site de Deir, a attaque la 
montagne située sur la rive droite du Nil en face de Girgth, de Mécheikh 


i Naga-ed-Déir: il y a trouvé une nécropole préhistorique & laquelle 
sont venus se superposer plus tard des cimetiéres de I'époque memphite. 
De l'autre e6té da Nil, M. Flinders Petrie a continué le déblaiement des 
sépultures royales appartenant aux dynasties thinites, et M, Garstang, 
agissant pour le compte de I’ Eyyptian Research Account a mis au jour, 
pres de Beit-Khallaf, le mastaba d'un nouvean Pharaon archaique. La 
fin de cette campagne a été attristée par la mort de l'un des jeunes 
gens qui aidaient M. Petrie; M. Anthony Wilkin succomba au Caire le 
fy mai 1901, aws suites d'une dysenterie qu'il avait contractée sur les 
chantiers de fouilles, 

M. Newberry avait demandeé l'autorisation de dévager les tombes de 
Cheikh Abd-el-Gournah, qu'il se propose de publier in-extenso + c'est 
une ceuvre de longue haleine et qui lui prendra plusieurs années. Les 
hypogees qu'il a déblayés seront warnis de portes par lui et entretenus 
désormmis aux frais du Service, 

Enfin Daninos pacha, aprés avoir opéré des sondages pres de Hawari, 
sans grand succes, a eu la chance de trouver ary Kom-el-Aziz, sur 
emplacement de lancienne Memphis, des bronzes de Pepoque saite, 
entassés dans une cachette antique. La tronvaille était si importante 
qwil m’a paru utile de ne pas en disperser les éléments: nous avons 
racheté Ia moitié yui revenait 4 Daninos pacha pour une somme de 
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Finailles et r¢éparations du Service des antiquités, — Je Service a 
opere quelques fouilles sur plusieurs points du territoire oft on lui 
signalait des restes Vantiquités menacés par les chercheurs loca. 
M. Daressy a mis au jour, sur le Kom-el-Aziz, les restes d'un édifiee 
@epoque romaine ou byzantine, dans la construction duquel des frag- 
ments d'un temple de Nectanébo I" avaient été reemploves, Il a égale- 
ment, pendant trois semaines, sondé un des quartiers de Vancienne Sais, 
dans Vespoir d’y découvrir des bronzes pour notre salle de ventes, Cet 
eapoira été décu. [la entin parcouru, quelques jours ‘luratt, la nécropole 
ptoléemaique de Vancienne Aphroditopolis Magna, aujourd'hui Attieh, 
chins la province dle Crizel : il V it cape les inscriptions d'un les rires 
tombeaux qui portaient une décoration, Les rapports de ces fouilles 
ont pra Ou pHraltront aux tomes IT et TIT des Annales du Service. 

mae sic a oa en eae a T ell-Farain, sur Vempla- 
cement de Vancienne Bouto, et dans Jn srovinee de Siou ee 
de ces courses la matibre de deux saispota UL ont été publi FR 
dans les Annales. Apres deux mois de travail 
i deblayer un puits profond de plus de 


és éoulement 
t El-Berchth, jl a réussi 
Marante metres, qui aboutissait 


all caveau encore Infact on reposait la momie d’un certain Thotnakhiti, 
contemporain des rois de la xu Dynastie. Les sarcophages, en bois, du 
mort, son molilier fanéraire, ses bijoux etuient assez bien conserves et 
sont déposés nu Musée ; le rapport d’Abmed, bey sur cette trouvaille 
intéressante a été inseré dlans nos clanatles. 

An mois de janvier 1901, les preneurs de séhakh dégagerent A 
Achmounéin les restes de plusieurs édifices de style éeyptien, L'inspec- 
teur de Rodah, Mohammed! effendi Chabin, les fit déblayer i fond, et, 
lors de nion passage, én février 1901, je reconnus un reste de muraille 
en ealeaire blane, portant des tableaux da Pharaon Amenembait I de 
la xu Dynastie; plus loin, des débris au wom de Khounintonou et de 
Ménephtah apparaissaicnt encasteés dans les murs d'un édifice époque 
romaine. Quelques mois plus tard, d'autres preneurs de sébath rencon- 
trérent & pen de distance un colosse en Leau granit rose. M. Perrichon 
bey, directeur de Vusine de Hodah, qui se trouvait sur Jes lieux, 
empécha les fellahs de casser la téte pour Ia vendre aux marehands 
Vantiquités de Mellaoui, et me prévint par dépéche: c'est & lin seul que 
nous devons de posséder intact ce beau monument. Le colosse, qui 
représente Ramete I], maiz qui a été usurpé par Meénephtah, est 
aujourd hni an Mosée, L’inspecteur de Rodah a déblayé derri¢re len- 
droit of il se trouvait les premiéres salles d'un temple en ruines sur 
les murs duquel on lit les noms de Ménephtah et de Séti LH. C'est ‘une 
des parties du grand temple de Thot que le hasard nous livre ainsi : le 
déblaiement continuera en 1902, moitié 4 nos frais, moitié par le moyen 
des preneurs de sébakh, et je compte qu'il nous rendra des inscriptions 
et des statues de valeur, 

A Sakkarah, M, Barsanti a repris le déblaiement de la pyramide 
(Ounas: il a dégagé Ia moitié de In facade Est, découvert les huit 
colonnes i chapiteaux en feuilles de palmier qui ornaient le portique 
de la chapelle, vidé la plus grande partie des souterrains et poussé si 
lom Je travail qu'il pourra l'achever sans peine dans la campagne de 
1902. I] a découvert, au cours des déblais, un puits d'epoque saite, 
celui de Péténcit, intact comme les puits vides l'année précédente: la 
momie avait sur son maillot un petit trésor d’amulettes emboutis dans 
des feuilles d'or mince. Une tentative de vol 4 Dahshour m’a décidé & 
faire déwager par M. Barsanti, tout un quartier de la nécropole, le plus 
expose ax entreprises des voleurs : un beau pyramidion en granit noir, 
d'un Amenembait, et des fragments de bas-relief d'un style admirable 
sont venus enrichir nos collections. Les rapports de M. Barsanti et la 
copie que j'ai faite des inseriptions de Péténcith ont été publiées dans 
les Annales. Entre temps, le réis Khalifah opérait, pour le compte du 
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Muséum d'Histoire Naturelle de Lyon, des sondages dans les cimeti¢res 
(animaux de Sakkarah, et il en retirait des momies d'oiseaux, de 
chiens, de chats, de eeufs que M. Lortet, de Lyon, prépare pour étre 
exposées au Musée du Caire. Enfin des tranchées, poussées dans les 
endroits favorables par le réis Roubi, ont fourni A notre Salle de Ventes 
une quantité considérable de ces petits amulettes en faience émaillée 
que les touristes réclament avant tout, 

A Thebes, M. Carter a terminé la consolidation du mur du Ramesséum 
et mené assez loin le déeblaiement des autres parties de ce temple. Il a 
ouvert dans Ja Vallée des Rois un tombeau, celui de Sonnai qui avait 
ete malheureusement devaste au commencement du xtx* siecle. L’effort 
principal, & Thebes, a porté sur Karnak, ot: M. Legrain poursuit la 
réparation de la Salle Hypostyle. 


Travaus dela Salle Hypostyle et du temple de Karnak. — Ainsi que 
nous Vavions promis au début de ces travaux, le déblaiement de la Salle 
Hypostyle a été termine dis les premiers jours d'avril, Les troncons de 
colonnes qui demeuruent épars sur le sol ont éte enlevés et transportés 
dans le magazin que nous avions établi entre le temple d’Amon et le 
temple de Phtah. Le terrain une fois libre, une sous-commission com- 
posées de MM. Verschoyle, Ehrlich, Manesealeco Bey, Maspero, Legrain, 
auxquels se joignirent MM. Barois et Lyons, membre du Comité d’Ar- 
cheologie, examina Jes fondations des colonnes écroulées, et constata 
quelles étaient enti‘rement saines. Dans le procés-verbal, rédige 
Karnak, le vendredi 19 avril 1901, elle proclama la possibilité de relever 
les colonnes et elle indiqua les moyens qui lui avaient paru le plus 
convenable & cet effet, Le Comité d'Archéologie n'a pas encore choisi 
entre ces movens, et la réefection des fondations est reculée jusqu'au 
moment ol les dernitres eaux (infiltration auront disparu du sol de 
Karnak, c'est-i-dire jusqu'au mois d'avril 1902. 

Tandis que Venlévement des colonnes s‘achevait, M, Legrain, en 
exécution des instructions qu'il avait regues, terminait la reparation du 
temple de Phtah et celle du temple de Khonsou, ainsi que la eléture 
du temple d’Amon. En expropriant le hameau dit Moulgattah, en 
comblant les bréches que le mur antique en briques présentait SUP S011 
front Est, et en mettant 4 toutes les portes du temple ou de l'enceinte 
des grilles solides en bois, nous avons réeussi A fermer la majeure partic 
des rues. J’espére que l'expropriation de quelques maisons dans la 
section meéricdionale de la communs de Karnak nozs carmen fds 
relever les portions détruites de l'enceinte au Sud-Est et de compléter 
finsi la cloture, | 
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Au cours de ces travaux des monuments trés intéressants ont reparu 
au jour, entre autres une statue du dicu Khonsou qui est l'un des chefs 
d'teuvre de la sculpture thébaine sous la xvi’ Dynastie. 

La campagne de Karnak, interrompue le 18 jum, a repris dans les 
derniers jours de septembre, toujours sous la direction de M. Legrain, 
et, en attendant qu'une décision du Comité nous autorise 4 refaire les 
foundations de la Salle Hypostyle, j’ai mis les ouvriers dans un endroit 
oll mes souvenirs de 1884-1886 m'inclinaient 4 penser qu'il y avait de 
bonnes trouvailles & opérer. M. Legrain a dégagé en effet, le long de la 
facade Nord du pylone n" vit, un groupe de quatorze statues et colosses 
Vépoques différentes parm lesytel les trois sont de la x1" dynastie, un 
Sovkhotpou, un Sovkemsaouf et un Ousirtasen encore inconnu qui 
prend provisoirement rang dans les listes royales comme Ousirtasen tv, 
Tout me porte & crotre que la chance ne nous abandonnera pas, ét que 
Vavenir nous réserve encore plus d'une surprise dans cet endroit du 
temple. 

Les dépenses occasionnées par les fouilles et réparations du Service 
se sont reparties ainsi quil suit sur nos diiférents comptes : 
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Les dépenses sur le compte fowilles sont calculées du 1 janvier au 
41 décembre 1900, celles sur le compte Youristes du at) juin 1900 au 
30 juin 1901. 

Les dépenses des travaux éxécutés & Karnak sont imputées sur le 
crédit spécial que la Caisse de Ja Dette a ouvert au Service pour ses 
travaux extraurdinaires; ce erédit est de L. E. 4000 par an, dort 
L. K. 2000 pour Karnak. Ces L.E. 2000 ont été employées cette année 
de la maniére suivante : 


Dépenses Karnak du 1" Décembre 1900 au 1" Décembre 1901. 


LE, Mill, 
Déblaioments ct reparations 2.0 i. sc. dee ave ace aes, LEST TIS 
Aohmt do matériel 4. vee. ise. ese cues He aa Toshi aad | BT ETT 
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Total ... .. 1992 455 


§ Tl. — Le Musée er nes pwnntcarions, 


Augmentation des collections, — Elles se sont accrues de facon 
normale: 584 monuments nouveaux ¥ sont entrés (n™ 84751-35515) 
provenant partie cles fouilles ¢t achats du Service, partie des fouilles 
operces par des savatts étrangers avec l'autorisation du Service, Parmi 
ceux de la premitre série, on remarque le colosse d'Achmoundin 
(xrx" dynastic), la statue de Khonsou (Avi dynastie), les bijoux de 
Péténéit (époque persane), trois petites statues d'un méme individu 
trouvées & Berchéh (x1'-xim° dynasties), une chaine en or avec 
pendeloques de lépoque byzantine, deux des colonnes de la chapelle 
funeraire d’OQunas (v° dynastic), les seul ptures sur bois d'époque copte 
provenant de Baouit. Les principaux objets dérivés des fouilles privées 
sont les quatre bracelets en or, en amethyste et en pates de verre, 
déecouverts sur la momie d'une reine de la 1 dynastie, les vases 4 
parfums encore boucheés de leur feuille d'or, et la collection de vuses’ 
cartouches thinites qui représentent notre partdu butin fait par M. Petrie 
& Abydos, plusieurs momies byzantines de celles recueillies par M. Gayet 
& Cheik Abadch, enfin les beaux bronzes saites de Daninos Pacha. 


- io , r ; 
Préparatifs du déménagement et améenagement du Musée nouveau, — 
L'emballage des petits objets a été achey 


é, et Nous avons maintenant 
tout pres de quatre cents caisses 


pretes au transport. Elles contiennent 
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tons les objets exposés jadis dans les vingt-six salles 43-69, Les cer- 
cueils, les sarcophages et les objets funeraires compris dans les dix salles 
76-83, 85-87, sont en voie de réparation et pourront ¢tre empaguetes 
de linge & partir de la premitre semaine de janvier. Enfin, dans les 
salles du rez-de-chaussée, toutes les steles et toutes Jes statues de 
Ancien et du Moyen Lmpire qui exigeaient des soins particuliers ont 
éte emballées avec soin, Les caisses portent, tracés aux couleurs blene ou 
rouge et 4 lenere noire, les numeéros des objets qu'elles renferment et 
les indications necessaires fi faciliter Je classement dana le Musée 
nouveau. Jai laissé en ordre et ouvertes au public toutes les salles du 
rez-ile-chaussee et celles du premier étage qui attirent le plus la euriosité 
des visiteurs, les salles 70 (objets cle toilette et Injoux), 71 (Scarabdées ), 
72 (Statues et statucttes des divinites), 75 (Fleurs, graines et fruits 
recueillis dans les tombeaux ), 74+ ( Monuments de l'époque préhistorique 
et des dynasties thinites), Se (Momies royales). Elles demeureront 
accessibles jusqu’en mai 1902, et 7 espere inener assez vite le démena- 
gement, pour que le Musée du Caire Pllisse ouvrir quelques semaines 
au plus apres que les dernicres salles de Gizeh auront été fermeées. 
Aprés avoir pris livraison provisoire du Musée nouveau en septem- 
bre 101, nous avons regu les elefs des portes le samedi 30 novembre, 
constatant, accord avec les entrepreneurs et les délegués de la Direction 
des bitiments civils, quelques imperfections et absence de la peinture 
rouge dans les salles du rez-de-chaussee > engagement a été donné par 
les entrepreneurs d'avoir termine ces derniers travaux au 1“ février 
1902. L’ascenseur devra cealement fonctionner & cette date. La charge 
enti¢re du Musée nouveau a été remise aussitét 4 Mohammed effendi 
Dohéir, inspecteur de Benha, que Jai appelé au Caire et qui y demen- 
rera avec la responsabilite afférente jusqu’a Vachevement du déménage- 
ment, Une garde provisoire de deux farraches et de quatre ghafirs lui 
a été adjointe, qui sera augmentee au fur et & mesure que les objets 
arriveront. Les menuisiers du Service avaient déji pris possession des 
silles du bas et avaient commence i y fixer les tablettes qui supporteront 
les stéles le long des murs: les lettres par lesquelles les salles seront 
désignées provisoirement, ont été accrochées aux murailles, et l'on a 
procédé aussitét nu transfert des vitrines. Elles avnient été préala- 
blement démontées, empaquetées et numerotées: le mardi 3 décembre, 
tin premier lot, embarqué sur le sundal du Service qui avait été réparé 
pour la circonstance, fut trainé jusqu’au débarcadtre qui nous a. éte 
attribué, par le remorqueur n° 1 qui avait été mis & notre disposition 
par le chef du Service technique, Mohammed Anis bey, et les vitrines 
emmagasinées le méme jour au rez-de-chaussee des biitiments nouveaux, 
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Le transport par eau fut achevé en quatre voyages, le samedi 7 deé- 
cembre, et le montage commenca, Le site que chaque vitrine devait 
oceuper avait été déterminé & l'ayance; lopération prit done fort peu 
de temps, et la mise en place était achevée le 11 décembre, Cela fait, 
fixer chaque armoire au mur ne fut plus que Vaffarre de quelques jours. 
Tous ces travaux préliminaires ont éte exécutés par M. Barsanti, et ils 
ont été conduits avee toute la rapidité et toute Vhaluleté désirables, Un 
seul pannean de verre a été légerement écorné dans le transport : tout 
le reste est arrivé intact 4 la place qui lui avait été assignee, 

En ce qui eoneerne le Service, tout est préparé pour lenlévement 
des monuments. Si |’administration des Chemins de fer nous livre les 
deux troncons de voie qui raccordent les deux musées & la ligne de la 
Haute-Evy pte dans le courant ilu mois de Janvier, ainsi qu'elle a promis 
de le faire, le déménagement pourra commencer vers le milieu de 
février. Les petits objets et les cusses qui les renferment partiront les 
premiers en trois ou quatre trains au plus, et seront dans les salles 
nouvelles vers les premiers jours de mars: tandis qu'on les rangera 
dans les vitrines, M. Barsanti procedera au déplacement des grosses 
pitees, ce qui exigera plusieurs mois, La rédaction et impression du 
catalogue pourront marcher de front avec la mise en place; il y a tout 
lieu a’ espérer qui V'nutommne de 1902, au retour des touristes,le musée 
ser ouvert de nouveau et accessible 4 tous. Le classement définitif 
commencera alors et se poursuivra plusieurs annees, mais i] pourra se 
faire par sections et sans quil soit nécessaire de fermer an public plus 
d'une ou deux salles a la fois. 


Bibliothéque du Musée. — Le erédit de L.E. S00 qui avait été accordé 
lan passé sur le procuit de la salle de vente et des entrées n'a pas été 
épuisé complétement : au conrant de Pannée 1901 nous avons employé 
LE. 226.434 mill. en achats de livres et L.E. 22.610 mill. en reliures, 
soit pour l'ensemble LE, 248.944 mill. Une partie des ouvrages que 
nous nous sommes procures avait para dans l'année; d'autres sont déja 
vieux et ont été achetes doceasion pour compléter nos séries, selon le 
programine que j'ai exposé sommairement dans mon rapport de |'an 
dernier, Nous avons regu de plus un certain nombre de brochures et 
de livres en don des auteurs, et nous espérons que ces contributions 
volontaires sauymenteront avec le temps. Nous avons enfin consenti 
échange de certaines de nos publications coutre celles de divers corps 
SVRts : je citeri, paurna COLA qui sont ainsi etd) rapport Ver Hos, 
"Institut des Bollandistes, la Bibliotheque Nationale de Paris, l'Institut 
Archéologique Frangais du Caire, |'Tustitut Beryptien et la Société de 
Gieographie du Care. 


Publications du Service des Antiquités. — Les deux volumes de 
M. de. Morgan, Kom-Ombo et Dahchour IT ont progressé lentement, 
partie A cause de certaines lacunes que nous avons constatées dans les 
manuscrits de lauteur, partie 4 cause du retard que M. Legrain, tres 
occupe par les travaux. de Karnak, apporte & corriger les épreuves. 
J’espere pourtant que l'un au moins de ces volumes sera termine aul 
cours de l'année 1902. 

Les Annales du Service ont pu paraitre & peu pros réguliérement, 
Le premier volume a été achevé dans les premiers mois de l'année 
courante, et les trois livraisons qui composent le second volume auront 
paru an 31 décembre, malgré les diffeultes de Vimpression. Le papier 
de ce second volume est meilleur, et les clichés insérés dans le texte 
cont d'une meilleure exécution: V'aspect extérieur de l'ensemble est 
plus satisfaisant que celui du premier volume. Les planches ont été 
inultipliées autant qu'il a été possible, et les meémoires reproduits ont 
été choisis de maniére & donner une idée exacte de activité du Service 
pendant l'année qui vient de s‘écouler. J ‘expire quiavec le troisi¢me 
volume les derniers défauts qu'on était en droit de reprocher aux 
volumes précédents seront devenus presque insensibles, 

L’abondance des beaux monuments que nous découvrons me porte 4 
eroire que nous serons obliges prochainement & publier un second 
volume du Musée Eyuptien. 


Le Cataloyue général du Musée. — La Commission du Catalogue 
a été composée de trois membres seulement, MM. de Bissing, Edgar et 
Lacau : selon la décision prise l'an dernier par le Comite I’ Archéologie, 
tm savant Autrichien de passage au Caire, M. Strzygowski, de |"Uni- 
versité de Gratz, a été attaché pendant quatre mois i la Commission avec 
une indemnité de LE. 133.012, mill., pour faire Vinventaire des monu- 
ments byzantins et coptes du Musee. 

Deux des volumes mis & l'impression l'année pussee ont été publies 
au courant de Vannée 1901, celui de M. Daressy sur les Ostrava (en 
francais), celui de M. de Bissing sur les Vases en métal du Musee 
(en allemend), le premier imprime au Caire par Institut francais 
d’ Archéologie Orientale, le second imprimeé 4 Vienne par A, Holzhausen. 
Deux autres volumes, qui s'impriment 4 l'Institut frangais, sont presque 
acheveés, celui de M. Cram sur les .Menuments coptes (en anglais), et 
celui de M. Daressy sur les objets decouverts par M. Loret dans les 
tombeaux de Maherpra, Aménothés IT et Thoutmosis LIT (en franeais). 
Deux autres sont assez avances, celui de M. de Bissing sur les Vases 
en fatence (en allemand), et celui de MM. Lange-Schwfer sur les Stéles 


du Moyen Empire (en allemand), qui s'impriment le premier & Vienne 
chez Holzhausen, le second & Berlin dans "Imprimerie Royale, Enfin, 
le volume de M. Chassinat sur la Seconele trouvaille de Déir el Bahari 
est en bon train et pourra tres probablement nous étre Ijvré 

Imprimerie de l'Institut francais dans le cours de l'année 190? ou LOS. 

Trois volumes m'ont été remis par leurs auteurs et seront envoyes it 
"Imprimerie du Caire, aussitét que les dessins qui doivent les accom- 
pagner seront termineés et les clichés exéeutés, celui de M. Lacau sur 
les Cereueils du Moyen Empire et ceux d'Ahmed Bey Kamal sur 
les Sfeles hidroglyphiques de Vépoque gréco-romaine et sur les Tahles 
Voffrandes ; le volume de M. Quibell sur les Monuments iles Epogues 
thinite et prehistorique (en anglais), et celui de M. Strzygowski sur Jes 
Monuments hyzantins et coptes, sont presque termines et me seront 
livrés & bref délai. Entin M. Wileken remanie son volume sur les Ostraca 
grecs pour le conformer au plan nouveau du Catalogue, tel que les 
volumes publies de MM. de Bissing et Daressy le lui ont fait connaitre. 
M. Milne en agit de méme pour son Catalogue des steles grecques. et 
latines, M, Edgar termine son inventaire des objets gréco-romains. 

Plusieurs portions nouvelles de nos collections ont été abordées cette 
année-ci. M. de Bissing a entrepris de décrire les armes et. les hijoux, 
M. Daressy les amulettes de grande taille, eippes d'Horus, ete., M. Lacau 
les steles du Seeond Empire thébain et de "époque saite, M, Maspero 
les cercueils et sarcophages en pierre du Second Empire thébain ainsi 
que ceux des temps saites et grecs. Une partie au moins de cette série 
nouvelle de volumes sera préte vers la fin de 1902. 

Les ressources que lu Caisse de la Dette a bien voulu mettre 4 notre 
disposition sufiront amplement i couvrir les frais de cette énorme 
publication. Je puis dire d’ores et deja que impression produite sur 
le monde savant par les deux premiers volumes a été excellente, et je 
compte que les voluines suivants non seulement ne la ddiminueront pas 
mais l'accroitront encore, 


Le Directeur général, 
G, MASPERO. 
Belhaneh, le 16 Décembre 1901, 
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REPORT ON AGRICULTURAL LINES, 


Catro, 3lat Deeember, 1901. 


Sir Wiertam Garstrs, K,C.MLG,, 
Under Secretary of State, 
Ministry of Public Works. 
SIR, 

I beg to hand you my annual report on the Egyptian Agricultural 
Lines. - 

From the annexed Table No. II it will be seen that 761 kilometres 
(472-7 miles) were originally given in concession to four Companies 
and that 1017°8 kilometres (632 miles) have been laid, and are bemg 
worked at the present moment, 


The total Jength of lines opened to trafic were as below :— Poon gi 
Dece 1897 ... 87'S kilometres 54°53 miles. 
a 1898 ie.) i ae 


mg SE AE Ss (goes CUS Cs 
"3900. ce ae ee OO LCs 
= 1901 hee ioe one com mae LO1L7"8 .8 od 
The diagram below shows the approximate dates of the commence- Rate of 
ment and reception of the lines and the speed at which they were 
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The rate at which the lines were made is roughly— 
(1) Mansourah-Mattarieh,.. ... 27°5 kil. per annum tf date of reception). 
(2) Chemins de fer Economiques Gi = | . | 
(3) Delts Light Railways... ... 703 ( to present date 
(4) Fayum Light Railways ... 28 | 


Fe + 


The concession of the Chemins de fer Keonomiques having been 
acquired in September, 1900, by the Delta Light Railway Company, the 
latter title will be used in this report for these two Companies combined, 


ct tie Since last year there has been an increase of only 32 kilometres 
(20 miles) of telegraphic communication, It is evident that the lack 
of it on the Delta lines is a great inconvenience. In the case of 
breakdowns and in working special trains this is an element of danger 
that should be removed. Iam glad to hear that the Delta Company 
intends to lay further wires, 
The actual lengths of telegraph and telephone wire are as below :— 
(1) Mansourah-Matarioh ... 0... ic. ice see ace JO9'B KG], = bS°25 miles, 
(2) Delta Light Railways (including Economiques) 391°5 9 == 2427 
(3) Fayom Light lailways ee ae ee ne 


a 


2) = 945 7 
—===_ SSS 


Level crossing During 10] four level-crossings have been worked. Two of these 
Railways, were used only for passing rolling-stock at intervals when required, 
and two for the crossing of regular train services, 

No accident has happened on any of these crossings, though on one 
occasion there were all the elements required to cause a serious collision, 
and on another oceasion a passemrer train was derailed ly the throw- 
off points and the driver was killed, T repeat, the unanimous opinion 
of engineers on these level crossings is: “They are seldom economical 
and always a source of danger.” 

Working = = In Table III I give the working expenses of the three lines and the 

thar matie'ty Tatio to the gross receipts, Nothing has yet occured to show that with 

Brose eS coal at 36s. Gd. a ton any of these lines can be usefully worked for less 
than about £F.90 per kilometre per annum. 

The figures given by the Fayoum Company would appear to contradict 
this statement, but as their lines are still under construction the traftic 
has not reached its proper importance and the working expenses are 
abnormally low, 

With a ratio of 55°8 ¥ of the gross receipt the working expenses af 
the Mansourah-Mattarieh Company have probably nearly reached their 
lowest limit. 
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The Delta Company with a system suddenty doubled has done 
exceedingly well in bringing the ratio of their working expenses 
down to 72%. With the present price of coal we may expect to see 
this figure still further reduced during the present financial year, 
The working expenses of the Fayoum lines are about the same as last 
year, but their proportion to gross receipts shows that the traffic is 
insufficient to be very profitable. 


The average lead for passengers on the Delta linesisonly 12 kilometres Tad of 
(7 miles). The average price paid for all tickets sold has increased and Goods 
on the Mansourah-Mattarieh lines, is the same as last year on the 
Delta lines, and has fallen on the Fayoum lines. 

The lead for goods on the Delta and Fayoum lines averages 29 and 
17 kilometres (18 miles and 10 miles) respectively, whereas on the 
Mansourah-Mattarich line it is said to be nearly 35 kilometres 
(214 miles). 

Where no station charges are made these short leads are fatal to 
economical working or high profits. 


No farther steps have been taken this year by any of the Companies Couching 
to reduce their passenger rates. The Fayoum Company has the lowest 
market rate, which works out at 7%; of a millieme per kilometre (('25 
of a penny a mile), 


The passenger traffic on the Mansoural-Mattarieh line has exceeded creping 
that of last year by 25%, and the number of passengers per kilometre 
of this line nearly equals that of the Egyptian State Railways. The 
numbers of the Delta lines are well maintained, while on the Fayoum 
lines there appears to be a falling off in the coaching receipts per 
kilometre opened. 


There is no change to report with regard to the minimum rates for Mists for 
goods. The lowest rates in foree are on the Delta lines, 1°3 milliemes 
per ton per kilometre for transport of cotton stalks, The Fayoum 
Company charges 1-8 milliemes per ton per kilometre for transport of 
stones and manure. 


Only one serious accident has been reported this year on these lines. Accidents. 
An engine-driver failed to obey the signals given him and ran his 
passenger train into a catch-siding near a level-crossing. The engine 
was derailed and the driver killed. 


Detra Licut Rattpwars. 


From my report for last year it results that the Chemins de Fer 
Economiques lost during 1900 £E.9°5 per kilometre of line worked. 

The Delta Company acquired the lines of the Eeonomiques in September 
last, and after about nine months working show a net receipt of £38 
per kilometre of the whole system. 

This Company is in every way to be congratulated on such a satis- 
factory result. 

The receipts from goods have been somewhat increased by an excep 
tional transport of 81,000 tons of stone for the Zifteh Barrage. This 
may be counted upon for the next twelve months only; but it is not the 
goods but coaching receipts which have assisted most to improve 
inatters. 

The transport of manure by rail in the Behera Province was 
practically stopped during the past three months in consequence of the 
new rules imposed by the Antiquities Department. The same Service 
taxes broken pottery at 100% on its value in situ and this has greatly 
restricted its use, and has stopped its transport. 

We may fairly expect to have these matters righted before long, and 
the Delta Company's yearly receipts will be thereby benefitted, 


Favoum Ligur Ramway. 


To thoroughly understand the chief cause of the poor kilometrrie 
receipts of this line the plan must be studied, The Tamiyah-Edwa 
and Mitirtaris-Rodah branches (55 kilometres) were completed in 1901 
and are counted in the length of line opened to traffic, but in conse- 
quence of the non-completion of the Edwa subway, and of the branch 
from Gabala to Senouris through traffic to Senonris and Fayoum was 
prevented and this caused these thirty-three kilometres to be worked 
at n dead Joss, 

This and the heavy cost of the Edwa subway (said to be £E.7,000) 
has greatly embarrassed the finances of the Company. It is to be 
hoped that the Directors will take advantage of the renerous treatment 
they have received atthe hands of the Government and complete their 
lines without further delay, for although the venture has not hitherto 
proved very renumerative the lines are a distinct benefit to the Province, 

The figures relating to the Fayoum Light Railways and entered in 
the annexed tables have been given me by the Manager of that Company. 
The Directors have promised to supply corrected figures which shew 
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that the line has earned a little more than the manager’s figures give. 
[have not up to the present received these figures, but the difference ts 
not large enough to affect the deductions I have made, though the 
shareholders may be interested to know that the profits are slightly 
better than [ have stated. 


CONCLUSIONS. 


An experience of five years shows that in constructing Agricultural 
lines (1) the best economy is not gained by following Agricultural 
roads and canal banks unless these are unusually straight, and (2) 
that curves of less that 100 metres radius should be studiously avoided, 
and (3) that transhipping platforms are seldom required and parallel 
lines for transhipping from truck to truck are more generally useful, 
(4) that transhipping of goods (generally considered one of the greatest 
drawbacks to narrow-gauge lines) is not costing the Companies more 
than 6 milliemes (1-47 pence) a ton for cotton and 20 milliemes 
(5 pence) per ton for coal in bulk. 

On the whole, the fellaheen themselves have made but little opposition 
to the construction of these lines. In many cases they have shown 
remarkable foresight and enlightenment in having stations made on 
their own property. The few serious difficulties that were met with 
were caused almost entirely by the rich landed proprietors. It is often 
stated that the fellaheen are incapable of combining in order to carry 
out useful measures in the public interest. Iam glad to be able to cite 
au instance to the contrary, In the Behera Province the Headmen of 
five small villages bought 4 a feddan of land from a poor villager and 
pave it to the Company, and when the station was opened they called 
it “Ettehad” which may be translated “ Unity” or “Alliance.” 

The benefits afforded to the landed proprietors in a district like the 
Behera are incalculable, I was informed by the Omdeh of Delingat, 
a village about 25 kilometres from Damanhour, that before 1892 the 
transport of cotton to Damanhour cost 12 P.T. a kantar, and during 
the winter months it was almost impossible to get it carried at all. 
When the agricultural road was made, this rate was reduced to § P.T. 
per kantar, but transport was possible only while the weather left the 
road practicable. Now by the railway the rate is 4 P.T. a kantar and 
the cotton can be carried at any time; a most Important matter. 

Many stations are being rapidly shut in by buildings, chietly of the 
Greek bakal class, If this is allowed to continue it will be very difficult 
and costly to obtain land for future extensions, 
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I suggest that it would be in the interest of the Government and the 
publie, as well as the Company, to reserve the land around each station 
under certain conditions, as is done for the State Railways. The 
owners of this land have been benefitted so enormously by these 
railways, that it would be only fair for them to contribute in some 
small degree to the public interest. It is not, however, the present 
owners of the land who will profit most, but the European strangers, 
who at some future date will have to be bought out at extravagant rates, 

[ have to day (2nd January) received from the Directors of the 
Fayoum Company the corrected figures they promised me. They refer 
to eleven months—January, 1901, to November, 1901, 

From them the following approximate figures may be deduced for 
the year 1901 :— | 

XE. Mill. 
Gross receipts per kilometre and per annum 44.0... ace ccs 92 SOO 
Total expenditure .... sc. ssc F cee an ue nee ume, ns, io SOW) 





Net receipts ane = oe ise fin oma nao aaa a] 


es ace TT BOO 


According to the printed report of the general meeting of share- 
holders held on the 10th December last it would appear that the net 
receipts of the railway between June and October were at the rate of 
#£E.24 per kilometre per annum, 

Taking these figures as correct, it is all the more amazing that the 
Company should find any difficulty in completing their lines and that 
the shares should be quoted at so low a rate. 


I have the honour to be, Sir, 
Your obedient servant, 


A, J. COTTERILL. 
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